. .  High  Speed  Switches 


Philco's  full  range  of  silicon  high  speed  switching 
transistors,  in  both  PNP  and  NPN  types,  provides 
the  designer  with  a  wide  choice  to  meet  the 
requirements  of  all  high  temperature  applications. 
They  are  engineered  and  specified  to  permit  simple, 
straightforward  design  of  practical  circuits  up  to  5 
me  pulse  rates,  using  saturated  configurations  and 
up  to  30  me  pulse  rates  with  non-saturating  tech¬ 
niques.  Packaged  in  TO-1,  TO-5  and  TO-9  cases. 


PNP 


2N496 

2Nm9 

2N1429 


NPN 


2Nn99 


. . .  High  Frequency  Amplifiers 


Philco  amplifying  transistors  are  available  in  nine 
types,  covering  the  complete  high  frequency  range. 
The  designer  will  find  both  PNP  and  NPN  types 
that  permit  the  design  of  communications  systems 
at  frequencies  up  to  60  me.  They  have  low  collector 
capacitance  and  are  available  with  restricted  beta 
ranges  to  simplify  design  problems.  All  offer  excel¬ 
lent  performance  at  junction  temperatures  up  to 
-f  140°C.  Packaged  in  TO-1,  TO-5  and  TO-9  cases. 


PNPE;  NPN 


2N1267  2N1270 
2N1268  2N1271 
2N1269  2N1272 


All  types  environmentally  tested  in  accordance  with  MIL~T‘19500A  .  .  .  and  have  been  thoroughly  field-proven  in  countless 
critical  military  and  industrial  applications.  For  complete  data  and  application  information,  write  Dept.  S-1259 


All  Types  Immediately  Available 
in  Production  Quantities  .  .  .  and 
1-99  from  your  local  Philco  In¬ 
dustrial  Semiconductor  Distributor 
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At  Bell  Laboratories,  Holmdel,  N.  J.,  a  horn  reflector  antenna  is  beamed  skyward  by  scientists  Edward  Ohm,  David  Hogg  and  Robert  DeGrasse.  The  maser  amplifier, 
which  employs  a  ruby  cooled  in  liquid  helium,  is  inside  building  at  right.  Over-all  “noise”  temperature  of  antenna,  amplifier  and  sky  is  only  18°K  at  5600  megacycles. 


ANOTHER  STEP  TOWARD  SPACE  COMMUNICATIONS 


1  he  above  antenna  is  part  of  a  new  ultra-sensitive  radio 
receiving  system  under  development  at  Bell  Telephone  Lab¬ 
oratories.  It  has  extraordinary’  directivity.  Beamed  skyward, 
it  ignores  radio  “noise”  from  the  earth,  yet  picks  up  ex¬ 
tremely  weak  signals  from  outer  space. 

The  signals  are  amplified  by  the  latest  Bell  Laboratories 
“maser”  amplifier.  I  he  maser  principle  was  first  demon¬ 
strated,  using  gas,  by  Prof.  C.  H.  Townes  and  his  collabo¬ 
rators  at  Columbia  University.  Bell  Laboratories  scientists 
applied  it  to  the  solid  state  guided  by  a  theoretical  proposal 
of  Prof.  N.  Blocmbergen  of  Harvard  University.  Their  latest 
traveling  wave  maser  amplifier  employs  a  ruby  mounted  in 
a  waveguide.  1  he  ruby  is^excited  to  store  energy.  As  signals 
pass  through,  they  absorb  this  energy  and  are  thus  amplified. 


The  device  uniquely  combines  the  characteristics  needed  for 
practical  space  communication:  extremely  low  inherent  noise 
and  the  ability  to  amplify  a  broad  frequency  band. 

At  present  the  receiving  system  is  being  used  to  pick  up 
and  measure  minute  radio  noise  generated  by  the  atmos¬ 
phere.  It  also  foreshadows  important  advances  in  long 
distance  communications.  For  example,  it  could  extend  the 
range  of  space-probe  telemetering  systems,  could  help  make 
possible  the  transatlantic  transmission  of  telephone  and  TV 
signals  by  bouncing  them  olT  balloon  satellites  — and  has  nu¬ 
merous  applications  in  radio  astronomy  and  radar. 

This  pioneer  development  in  radio  reception  is  one  more 
example  of  the  role  the  Bell  System  plays  in  the  pursuit 
of  belter  communications  technolostw 


BELL  TELEPHONE  SYSTEM 
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Stromber^^-Carlson 
is  now  developinjr  for 
the  Armed  Forces  . . . 
Advanced  Single 
Sideband  radio 
applicable  to  shipboard, 
vehicular  and  airborne 
communications. 

The  simplifying  of 
both  transmitting  and 
receiving  circuits  in  this 
digital-tuned  radio 
marks  a  significant 
advance  in  Single 
Sideband  reliability, 
economy  and  ease  of 
operation. 

Broad-banded  circuits 
and  a  unique  frequency 
synthesizer  eliminate 
servo  amplifiers  and 
motors,  discriminators 
and  rate  generators. 

Heat-sink  cooling 
eliminates  blowers  and 
air  filters. 

Brochure  on  request. 
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DRONE  SYSTEMS 
BY  AEROJET 

The  Army’s  AN/USf)  2  is  today's  most 
advanced  drone  systerii  for  f’athering 
information  on  enemy  battlefields  Tfiis 
high  priority  Army  program  is  a  major  part 
of  Aerojet's  acquisition  of  the  Rheem 
Defense  and  Technical  Products  Division 
at  Downey.  California  Under  the 
cognizance  of  Aerojet's  Aeronautical 
Division,  tfie  SD  2  [project  is  receiving 
increased  emphasis  during  its  advanced 
system  development  stages 


Developed  for  the  Arriiy  Signal  Corps, 
the  SD  2  IS  launched  from  a  standard  Army 
trailer  and  flown  t)y  remote  control  to 
survey  enemy  positions.  Its  sensory 
compartment  accommodates  pfioto 
transmission  systems,  infrared,  radar  or 
other  new  electronic  devices  that  transmit 
or  bring  back  data.  Outstanding 
characteristics  of  the  SD  2  are  tlu.*  stal)le 
flight  platform,  sophisticated  navij’ational 
system  and  unique  parachutr*  recovery, 
which  make  it  ideal  for  a  variety  of 
military  assignments 


CORPORATION 

(nfs  .It  A.’.)'  .1  [)(  Afii  y  .inC  nc.ir  Sricr  .trncDto  Califcnni,) 


SUBSIDIARY 

OF 

THE  A 

GENERAL 

AND 

RUBBER 

COMPANY 


SIGNAL.  DECEMBER.  1959 


THIS  IS  AN  IMPORTANT  SERVICE 

FOR  YOU 

INTRODUCTORY  CHRISTMAS  OFFER 

SPECIAL  GIFT  RATE  FOR  USE  OF  AFCEA  MEMBERS  ONLY 
$4.00  PER  GIFT  SUBSCRIPTION 

ADD  $1  FOR  EACH  SUBSCRIPTION  ADDRESSED  OUTSIDE  OF  THE  U.S.A. 

YOU  SAVE  $1.00  UNDER  REGULAR  ANNUAL  MEMBERSHIP  RATE  AND  YOUR 
FRIEND  WILL  BE  ENROLLED  FOR  FULL  MEMBERSHIP 

★  ★  ★  ★ 

Drnr  Member : 

I  am  sure  you  nil!  ufiree  with  me  that  we  hare  much  in  common,  especially  when  it  c{}mes  to  a  selection  of  a  Christmas 
gift  for  a  friend,  Hecause  of  our  daily  activities  and  other  bona  fide  reasons,  we  invariably  delay  our  shopping  until  a 
few  days  before  Christmas,  Then  the  question  arises:  Hare  we  remembered  everyone  we  should  remember  and  for  hare 
we  selected  an  appropriate  gift?  .is  far  as  the  immediate  family  is  concerned  this  presents  no  problem.  However,  that 
imjHtrtant  business  contact,  that  friend  in  industry  or  military  service,  that  outstanding  employee  in  your  plant  and  that 
'“Ham"'  operator,  engineer,  student  or  that  comrnunications-electronics  and  photography  enthusiast,  to  name  a  few.  may 
very  well  have  slipped  your  mind.  Maybe  you  will  remember  everyone  but  the  odds  are  that  you  may  forget  someone  during 
those  few  hectic  dfiys  before  Christmas, 

This  year  let  us  help  you  by  suggesting  that  you  give  SIG^ AL  magazine  as  a  Christmas  gift.  In  doing  so  you  will  perform 
a  difuble  service — o  meaningful  gift  to  a  friend — a  service  to  .4FCh.4  by  increasing  the  circulation  of  your  .4ssocintion's 
journal. 

ff .  J.  Baird,  General  Manager  &  Editor 
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*  O  card  enclosed. 

THIS  GIFT  IS  TO  BE  MADE  TO  A  NON-MEMBER.  BECAUSE  OF  THE  SPECIAL  PRICE  OFFER,  THE  $1.00  CHAPTER 

REBATE  WILL  NOT  APPLY  FOR  THE  CURRENT  YEAR  ONLY. 
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Merrv  /  hristums 

Our  \'atioual  Directors  and  Officers  are  joined  by'  ISational  Headquarters,  .4FCEA,  in  extending  Season's 
(greetings  to  all  our  Individual  Members,  Sustaining  and  Group  Member  Companies  and  our  .4dvertisers  in 
SIGNAL. 
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GENERAL  CONRAD: 

Historically,  good  communica¬ 
tions  have  heen  one  of  the  })ri- 
mary  rcijuisites  for  a  successful  mili- 
lai  V  organization.  To  a  defensive  al¬ 
liance.  such  as  the  North  Atlantic 
d'realy  Organization  (NATO),  whose 
life  is  based  upon  a  retaliatory  strat¬ 
egy,  a  widespread  network  of  reliable 
communications  facilities  which  per¬ 
mits  almost  instantaneous  communi¬ 
cations  between  various  echelons  of 
(‘ornmand  is  vital.  The  communica¬ 
tions  for  Allied  (^nnmand  F]uro])e 
have  not  always  heen  adequate — 
when  Supreme  Head(|uarters  Allied 
flowers  F.urope  (SHAPE)  was  acti¬ 
vated  in  19.il  it  often  took  hours  to 
com})lete  a  call  to  some  of  the  more 
distant  headquarters.  Now.  as  the 
result  of  nearly  a  decade  of  hard 
work,  dillicult  ])lanning,  and  out¬ 
standing  international  cooperation  as 
well  as  a  substantial  financial 
inxestment.  SHAPE  rapidly  is  achiev¬ 
ing  its  necessary  communications  ca- 
pai)ilitv. 

SHAPE*  s  communications  are 
based  upon  the  widespread  post-tele- 
phone-telegraph  (PTT)  systems  of 
the  NATO  countries,  supt)lemented 
hv  the  modern  ionos|)heric  and 
tropospheric  scatter  systems  which 
|)resentl\  are  being  installed.  In 
establishing  an  adecjuate  communi¬ 
cations  net.  the  first  stej)  was  to  as¬ 
sist  the  PTT’s  to  develop  and  increase 
their  facilities  from  which  the  means 
of  military  communications  would  be 
drawn.  A  comprehensive  j)rogram 
was  developed  which,  when  the  re¬ 
maining  projects  are  completed,  will 
include  installment  of  more  than 
twentv-five  thousand  miles  of  land¬ 
lines.  radio  links  and  submarine  ca¬ 
bles — an  investment  of  almost  a  half 
billion  dollars — from  international 
funds  contributed  by  the  fifteen 
NATO  nations. 

As  the  original  program  was  being 
carried  out.  new  technological  devel¬ 
opments  presented  the  possibility  of 
j)roviding  an  all-military  system  to 
su|)plement  the  commercially  avail¬ 
able  facilities.  Also,  the  speed  of  mod. 
ern  firet)ower  delivery  systems — air¬ 
craft  and  missiles — increased  the  re- 
f|uirement  for  modern  communica¬ 
tions  to  su|)plement  the  early  warning 
net. 

d  he  forward  scatter  tcchni(|ue  first 
was  put  to  practical  use  iir  America 
in  19.T.3  and  the  first  American  link 
placed  in  operation  the  following 
year.  Even  as  development  of  the 
techniipje  proceeded.  SHAPE  pre¬ 
pared  and  submitted  to  the  North 
Atlantic  Council  a  plan  for  a  military 
system  in  Allied  Command  Europe. 


I  bis  plan  was  approved  in  mid- 1956. 
So  that  we  could  gain  experience  as 
quickly  as  possible  on  such  circuits 
in  Europe,  it  was  decided  to  build  a 
th  ree-ho})  tropos})heric  scatter  test 
system  in  Norway — planned  so  that 
the  Norwegian  link  would  become  a 
part  of  the  complete  SHAPE  system 
upon  its  completion.  The  SHAPE 
Air  Defense  Technical  Center  (SAD- 
TC  ),  The  Hague,  Netherlands,  was 
given  responsibility  for  establishing 
the  test  system.  Contracts  were  made 
by  SADTC  with  consultants  and 
equipment  suppliers  as  well  as  with 
the  Norwegian  Defense  Research  Es¬ 
tablishment  for  construction  of  works 
as  well  as  daily  operation  of  the  in¬ 
stallations  when  completed.  To  un¬ 
derstand  the  urgency  with  which  the 
program  was  developed  and  the  ra¬ 
pidity  of  progress  one  need  onlv 
glance  at  the  schedule  accomplished: 
the  Norwegian  parliament  sanctioned 
the  project  at  the  end  of  May  1956. 
construction  work  commenced  on  2 
stations  —  Oslo  and  Trondheim  —  in 
July  1956  and  by  early  1957  they 
were  ready  for  installation  of  the 
radio  ecjuiprnent.  The  entire  four- 
station-link  had  been  completed  and 
given  a  comprehensive  test  when  it 
was  turned  over  to  SHAPE  for  opera¬ 
tional  control  in  August  1958. 

Known  as  Project  DOUBLE 
JUMP,  the  second  step  in  the  over¬ 
all  system  was  completed  when  an 
ionospheric  scatter  link  was  com¬ 
pleted  earlv  in  1959  to  connect 
SHAPE  with  its  subordinate  head¬ 
quarters  in  Naples  and  Izmir — a  1600 
mile  link.  Both  the  Norwegian  and 
the  SHAPE-Naples-Izmir  links  were 
comt)leted  under  a  special  arrange¬ 
ment  which  differs  from  the  rest  of 
the  system.  The  SHAPE  Air  Defense 
Technical  Center  was  in  charge  of 
implementing  the  plans  while  the  host 
countries  furnished  the  location  sites 
and  contracted  for  the  buildings  and 
physical  facilities.  The  U.S.A.  under¬ 
wrote  the  costs  in  order  to  get  the 
sNstcms  in  operation  as  (piickly  as 
possible. 

The  DOl  BLE  JUMP  Ionospheric 
Eorward  Scatter  System  exemplifies 
the  application  of  modern  technology 
to  the  military  communication  re- 
(|uirements  of  today.  Superbly  engi¬ 
neered  and  thoroughly  tested,  this 
system,  through  the  scatter  technique, 
})rovides  communications  approach¬ 
ing  a  reliability  of  one  hundred  per¬ 
cent. 

It  is  significant  to  note  that  these 
ionospheric  scatter  links  represent  the 
advance  component  of  a  Forward 
Scatter  System,  now  being  imple-, 
merited,  which  will  make  available  to 
Allied  Command  Europe  an  integrat¬ 
ed.  reliable,  high  capacity  signals  sys- 


Top  picture,  opposite  pofie,  au 
artist's  conception  of  the  principle 
of  ionospheric  scatter  propagation, 
lancer  left,  participants  in  the 
ceremony  niarkinfi  transfer  to 
SHAPE  of  ^^Project  DOI  HLE 
JUMP,"  Left  to  ripht: 
.Maj,  Gen,  Walter  If,  leader, 
VS  A;  Dr.  J.  Piket.  SADTC; 
Maj,  Gen,  Victor  A,  Conrad, 
I  SA;  Maj,  Gen,  E,  Iflair 
Garland,  VSAF  (Ret.);  Joseph  A. 
W’aldschrnitt,  Executive  f  ice 
President,  Pa^e  Communications 
Enpineers,  Inc,;  Dr,  G,  J.  Sizoo, 


President,  R,l  .T. IS ,0,  (Dutch 
Defense  Research  Institute), 
and  Charles  II,  Singer,  Vice 
President,  Pape  Communications 
Engineers,  Inc, 
Lower  right,  a  V,  S,  ISavy  man 
and  an  Italian  Air  Force  man 
making  field  intensity  and 
noise  measurements  at  the 
ISaples-Izmir  Ionospheric 
Scatter  site. 
Above,  Itfdian  workmen  make  a 
periodic  maintenance  check 
on  a  high  antenna  tower  of  a 
transmitter-receiver  station 
located  outside  IS  a  pies. 

The  complex  of  antenna  wires 
forms  a  60-degree  corner  from 
which  radio  signals  are  both 
transmitted  and  received  by 
being  precisely  aimed  to  bounce 
off  the  ionosphere. 
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GENERAL  CONRAD: 

Histoiucally,  good  communica¬ 
tions  have  been  one  of  the  pri¬ 
mary  rt'(|uisites  for  a  successful  mili¬ 
tary  organization.  To  a  defensive  al¬ 
liance,  such  as  the  North  Atlantic 
Treaty  Organization  (NATO),  whose 
life  is  based  upon  a  retaliatory  strat- 
efiy,  a  widespread  network  of  reliable 
communications  facilities  which  per¬ 
mits  almost  instantaneous  communi¬ 
cations  between  various  echelons  of 
command  is  vital.  The  communica¬ 
tions  for  Allied  Command  Euro})e 
have  not  always  been  adequate — 
when  Supreme  Headquarters  Allied 
Powers  Europe  (SHAPE)  was  acti¬ 
vated  in  19.^1  it  often  took  hours  to 
complete  a  call  to  some  of  the  more 
distant  headquarters.  Now.  as  the 
result  of  nearly  a  decade  of  hard 
work,  dillicult  })lannin",  and  out- 
slandirifi  international  cooperation  as 
well  as  a  substantial  financial 
irneslment.  SHAPE  rapidly  is  achiev¬ 
ing  its  necessaiN  communications  ca- 
pahilitv. 

shape;  s  communications  are 
based  upon  the  widespread  post-tele- 
phone-telegraph  ( PTI\)  systems  of 
the  NATO  countries,  suf)})lemented 
by  the  modern  ionospheric  and 
tropospheric  scatter  systems  which 
presently  are  being  installed.  In 
establishing  an  adequate  communi¬ 
cations  net.  the  first  step  was  to  as¬ 
sist  the  PTT’s  to  develop  and  increase 
their  facilities  from  wliich  the  means 
of  military  communications  would  he 
drawn.  A  comprehensive  program 
was  developed  which,  when  the  re¬ 
maining  projects  are  completed,  will 
include  installment  of  more  than 
twentv-five  thousand  miles  of  land¬ 
lines.  radio  links  and  submarine  ca¬ 
bles — an  investment  of  almost  a  half 
billion  dollars — from  international 
funds  contributed  by  the  fifteen 
NATO  nations. 

As  the  original  program  was  being 
carried  out.  new  technological  devel¬ 
opments  |)resented  the  possibility  of 
providing  an  all-military  system  to 
sup})lement  the  commercially  avail¬ 
able  facilities.  Also,  the  speed  of  mod. 
ern  firej)ower  delivery  systems — air¬ 
craft  and  missiles — increased  the  re¬ 
quirement  for  modern  communica¬ 
tions  to  supplement  the  early  warning 
net. 

d  he  forward  scatter  techni(jue  first 
was  put  to  practical  use  i?r  America 
in  19.53  and  the  first  American  link 
})lace'd  in  operation  the  following 
year.  Even  as  development  of  the 
technicpje  proceeded,  SHAPf]  pre- 
})ared  and  submitted  to  the  North 
Atlantic  Council  a  plan  for  a  military 
system  in  Allied  Command  Europe. 


riiis  plan  was  a})proved  in  mid-1956. 
So  that  we  could  gain  experience  as 
(juickly  as  possible  on  such  circuits 
in  Euro})e,  it  was  decided  to  build  a 
three-ho})  •  tropospheric  scatter  test 
system  in  Norway — planned  so  that 
the  Norwegian  link  would  become  a 
})art  of  the  complete  SHAPE  system 
ut)on  its  completion.  The  SHAPE 
Air  Defense  Technical  Center  (  SAD- 
TCl,  The  Hague,  Netherlands,  was 
given  responsibility  for  establishing 
the  test  system.  Contracts  were  made 
by  SADTC  with  consultants  and 
equipment  suppliers  as  well  as  with 
the  Norwegian  Defense  Research  Es¬ 
tablishment  for  construction  of  works 
as  well  as  daily  operation  of  the  in¬ 
stallations  when  completed.  To  un¬ 
derstand  the  urgency  with  which  the 
program  was  developed  and  the  ra¬ 
pidity  of  progress  one  need  only 
glance  at  the  schedule  accomt)lished : 
the  Norwegian  parliament  sanctioned 
the  project  at  the  end  of  May  19.56. 
constructif)n  work  commenced  on  2 
stations  —  Oslo  and  Trondheim  —  in 
July  19.56  and  by  early  19.57  they 
were  ready  for  installation  of  the 
radio  equipment.  The  entire  four- 
station-link  had  been  completed  and 
given  a  comprehensive  test  when  it 
was  turned  over  to  SHAPE  for  opera¬ 
tional  control  in  August  19.58. 

Known  as  Project  DOUBLE 
JUMP,  the  second  step  in  the  over¬ 
all  system  was  completed  when  an 
ionospheric  scatter  link  was  com¬ 
pleted  early  in  1959  to  connect 
SHAPE  with  its  subordinate  head¬ 
quarters  in  Naples  and  Izmir — a  1606 
mile  link.  Both  the  Norwegian  and 
the  SHAPE-Naples-Izmir  links  were 
completed  under  a  special  arrange¬ 
ment  which  differs  from  the  rest  of 
the  system.  The  SHAPE  Air  Defense 
Technical  Center  was  in  charge  of 
implementing  the  plans  while  the  host 
countries  furnished  the  location  sites 
and  contracted  for  the  buildings  and 
physical  facilities.  The  U.S.A.  under¬ 
wrote  the  costs  in  order  to  get  the 
systems  in  o|)eration  as  quickly  as 
possible. 

The  DOUBLE  JUMP  Ionospheric 
Forward  Scatter  System  exemplifies 
the  application  of  modern  technology 
to  the  military  communication  re- 
(fuirements  of  today.  Superbly  engi¬ 
neered  and  thoroughly  tested,  this 
system,  through  the  scatter  technique, 
provides  communications  approach¬ 
ing  a  reliability  of  one  hundred  per¬ 
cent. 

It  is  significant  to  note  that  these 
ionospheric  scatter  links  represent  the 
advance  component  of  a  Forward 
Scatter  System,  now  being  imple-. 
merited,  which  will  make  available  to 
Allied  Command  Europe  an  integrat¬ 
ed,  reliable,  high  capacity  signals  sys- 


Top  picture,  opposite  p(if(e.  an 
artist's  conception  of  the  principle 
of  ionospheric  scatter  propagation. 
Lotcer  left,  participants  in  the 
ceremony  marking,  transfer  to 
SHAPE  of  ^^Project  DOIHLK 
JJJMP."  Left  to  right: 
Maj.  Gen.  Walter  B.  Yeager. 
USA;  Dr.  J.  Piket.  SADTC; 
Maj.  Gen.  Victor  A.  Conrad, 
USA;  Maj.  Gen.  E,  Blair 
Garland.  USAF  (Ret.);  Joseph  A, 
Waldschmitt,  Executive  I  ice 
President,  Page  Communications 
Engineers,  Inc.;  Dr.  G.  J.  Sizoo, 


President,  R.V .T.IS .().  (Dutch 
Defense  Research  Institute), 
and  Charles  H.  Singer,  Vice 
President,  Page  Communications 
Engineers,  Inc. 

Lotcer  right,  a  U,  S.  ISavy  man 
and  an  Italian  Air  Force  man 
making  field  intensity  and 
noise  measurements  at  the 
ISaples-Izmir  Ionospheric 
Scatter  site. 
Above,  Italian  workmen  make  a 
periodic  maintenance  check 
on  a  high  antenna  tower  of  a 
transmitter-receiver  station 
located  outside  Naples. 

The  complex  of  antenna  wires 
forms  a  60-degree  cortter  from 
which  radio  signals  are  both 
transmitted  and  received  by 
being  precisely  aimed  to  bounce 
off  the  ionosphere. 
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teni  to  support  the  most  vital  of  our 
operational  functions. 

The  remainder  of  the  SHAPE  sys¬ 
tem  is  being  built  under  the  NATO 
common  infrastructure  programs,  but 
with  substantial  changes  in  normal 
})ractices.  For  example,  in  a  stand¬ 
ard  project  to  he  financed  from  in¬ 
ternational  funds  most  of  the  con¬ 
tracting  and  actual  construction  is 
done  by  the  host  countr\  ;  yet,  be¬ 
cause  the  forward  scatter  project 
spans  several  nations,  this  was  tech¬ 
nically  impossible,  so  SHAPE  itself 
assumed  the  role  of  host  country, 
called  for  bids  and  awarded  the  con¬ 
tracts.  At  this  time,  all  important 
contracts  have  been  awarded  and  the 
final  completion  of  the  eiitire  system 
is  in  sight. 

riie  ultimate  system,  which  will  ex¬ 
tend  from  the  North  of  Norway  to  the 
Eastern  Border  of  Turkey,  with  sta¬ 
tions  in  nine  NATO  nations,  will  he 
a  splendid  example  of  the  concrete  at¬ 
tainments  from  NATO  cooperation. 
Also,  it  will  he  an  outstanding  illus¬ 
tration  of  efTort,  timei  and  finances  in¬ 
vested  by  the  peoples  of  our  alliance 
to  aid  our  common  cause. 

MR.  PACE: 

I\  THIS  .MissiLK  AGK,  it  is  a  challenge 
for  a  communications  comj^any  to 
play  a  vital  role  in  protecting  the 
security  of  the  Free  World.  Page 
Communications  Engineers,  Inc., 
faced  such  a  challenge  in  19o7  when 
they  were  apj)roached  by  SHAPE  Air 
Defense  Technical  Center  officials 
and  asked  to  design  and  build  a 
North  Atlantic  Treaty  Organization 
( NATO  I  communications  network 
linking  the  Supreme  Headcfuarters 
Allied  Powers  Europe  (SHAPE  I  in 
Paris.  France,  with  Allied  Forces 
Southern  Europe  (AFSOITH)  in 
Na])les,  haly.  and  Allied  Land  Forces 
Southeastern  Europe  (LANDSOl  TH- 
P7AST)  in  Izmir,  Turkey.  The  ulti¬ 
mate  in  reliability  was  mandatorv 
for  the  integrated  defense  of  the 
NATO  countries.  Long  experience  in 
solving  complex  communications 
problems  for  the  I  nited  States  Armed 
Forces  and  in  working  with  nationals 
in  many  areas  of  the  globe  had 
schooled  Page  people  for  this  job. 

Page  scientists  and  engineers  knew 
that  for  direct  communication  over 
distances  such  as  this — involving 
1600  miles  over-all — the  ionospheric- 
scatter  mode  of  propagation  at  ^  HE 
had  })roven  remarkably  successful, 
lonoscatter  operates  on  the  principle 
of  scattering  very-high-frequency  ra¬ 
dio  waves  in  the  ionized  layers  in  the 
earth's  upper  atmosphere.  The  sig¬ 


nals  are  then  picked  up  at  the  desired 
point  on  the  ground  by  highly  sensi¬ 
tive  receiving  equipment.  Because 
ionization  in  the  region  where  the 
scattering  takes  place  is  always  pres¬ 
ent,  an  exceptionally  high  degree  of 
reliability  is  obtained. 

Study  Site  Locatum 

Page  recommended  duplexed  multi¬ 
channel  ionoscatter  facilities  for  a 
two-hop  system,  with  circuits  linking 
Paris  to  Naples  and  Naples  to  Izmir, 
and  with  local  UHF  relay  links  to  ex. 
isling  communications  centers. 
SHAPE  Air  Defense  Technical  Cen¬ 
ter  (SADTC).  The  Hague,  approved 
the  system  design,  and  NATO's 
“Project  DOL  BLE  JUMP”  was  under 
way.  In  each  case,  land  was  made 
available  by  the  host  countries. 

A  vear  before  the  S  1.250.000  con¬ 
tract  was  executed.  Page  joined 
SADTC  in  an  intensive  study  of  the 
sites  to  determine  their  technical 
feasibility.  The  following  factors 
were  considered  in  determining  site 
locations:  soil  conditions,  accessibil¬ 
ity,  j)ower,  utilities  transportation, 
construction  contractors  and  suppli¬ 
ers. 

Work  on  Project  1)01  BLE  JUMP 
began  in  February  19.57.  and  the  first 
signals  were  passed  over  the  network 
in  January  1959.  During  subsetjuent 
months,  Page  carried  out  an  inten¬ 
sive  test  program.  NATO  communi¬ 
cations  to  the  subordinate  commands, 
which  formerly  took  eight  hours,  now 
proved  to  be  virtually  instantaneous. 
DOL  BLF]  JUMP  met  all  requirements 
and  was  triggered  into  operation  at 
Naples  on  May  22,  19.59,  by  Major 
General  Victor  Conrad,  Chief  Sig¬ 
nal  Officer,  SHAPE.  At  that  time  the 
system  was  described  by  the  military 
as  having  a  reliability  approaching 
one  hundred  percent. 

Central  stations  in  the  1)01  BLE 
JLMl^  system  are  at  Naples  South 
and  Naples  North.  The  Paris-Naples 
circuit  is  e(|uipped  at  each  station 
w  ith  two  2.5-kw  \  HE  transmitters.  The 
Naples-lzmir  circuit  is  identical,  ex¬ 
cept  that  it  employs  two  60-kw  VHE 
transmitters  at  each  station.  The 
transmitters  at  each  station  may  be 
operated  either  on  a  common  fre- 
(|uency  and  in  parallel  into  a  common 
antenna,  or  on  separate  frecjuencies. 
each  into  its  own  antenna.  IJie  same 
modulation  is  applied  to  both  trans¬ 
mitters.  Parallel  operation  has  the 
advantage  of  providing  an  improve¬ 
ment  in  reliability.  Dual  space  di¬ 
versity  reception  is  obtained  by  du¬ 
plexing  the  transmitting  antennas. 
Additional  diversity  inq)rovement  is 
achieved  by  the  use  of  decision 
threshold  computers,  recently  devel¬ 


oped  by  Page,  in  the  specially  de¬ 
signed  FSK  re»:eivers. 

Each  terminal  has  four  high-gain, 
60°  corner-reflector  antennas,  with 
six  collinear  full-wave  elements  in 
each.  Two  antennas  are  operated  in 
a  low  VHP  band,  while  the  other  pair 
provides  alternate  operation  in  a 
higher  VHE  band.  The  system  is  de¬ 
signed  for  high  circuit  availability 
throughout  the  solar  cycle.  But  nu¬ 
merous  frequency  changes,  such  as 
the  diurnal  and  seasonal  changes 
needed  in  short-wave  communica¬ 
tions,  are  unnecessary — thus  jrrovid- 
ing  almost  uninterrupted  service. 

The  intrasite  radio  link  svstems 
provide  duplicate  circuits  from  com¬ 
munications  centers  to  each  resj)ec- 
tive  scatter  station,  utilizing  space 
and  frequency-diversity  configuration. 
Sixteen  teleprinter  channels  are  de¬ 
rived  in  this  system  by  means  of  time- 
division  multiplexing.  Simultaneous- 
l\.  a  voice  channel  is  [irovided  on  a 
fre(|uerK  y-di vision  basis. 

Each  station  has  an  (Mjuipment 
building,  staff  quarters,  and  a  build¬ 
ing  to  accommodate  the  diesel  gen¬ 
erators,  which  provide  primary  pow¬ 
er  at  Izmir  and  back-up  for  the  com¬ 
mercial  primary  power  used  at  Paris 
and  Naples. 

International  System 

DOUBLE  JUMP  is  in  every  sense 
an  international  system.  It  would 
never  have  bt*en  possible  without  the 
wholehearted  cooperation  of  the  Gov¬ 
ernments  of  France,  Italy,  and  Tur¬ 
key.  The  superb  assistance  rendered 
by  the  military  in  each  of  the  respec¬ 
tive  countries  is  another  example  of 
the  good  relations  existing  among  the 
NAFO  nations.  The  ec|uipnient  and 
material  comprising  the  network  wt^re 
obtained  from  seven  European  na¬ 
tions  and  the  L nited  States. 

As  in  all  of  our  overseas  opera¬ 
tions.  we  hired  and  trainc'd  local  na¬ 
tionals  to  build  and  install  the  s\s- 
tem.  J  he  socio-c*conomic  advantages 
are  obvious.  \Iany  of  these  employ¬ 
ees  became  proficient  and  found 
ready  employment  elsewhere  for  their 
nt*w  skills  upon  completion  cd  work 
on  DOl  BLE  JUMP. 

file  system  is  the  first  of  its  kind 
to  sjiaii  Eurojie.  It  will  be  operated 
and  maintaincHl  by  military  personnel 
from  each  of  the  host  countries  and 
the  I  nited  States,  upon  completion  of 
the  training  program  currently  being 
conducted  by  Page. 

A  sentinel  of  peace.  DOUBLE 
JLMP  stands  ready  to  (lash  the  alert 
in  time  of  danger.  This  could  be 
communications’  greatest  ser\  ice  to 
mankind. 
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Helping  to  guarantee  a  vital 
"something”  for  a  rainy  day 


hallicrafters 


The  effectiveness  of  America’s  defense  ''umbrella”—  today 
and  tomorrow— depends  on  instant  availability  of  superior  elec- 
Ironies  weapons. 

For  over  seven  years,  the  Hallicrafters  company  has  been 
answering  this  urgent  need  with  'QRC— Quick  Reaction 
Capability. 


For  your  electronic  requirements  .  .  .  from  single  circuit  to 
complete  system  ...  for  application  on  land,  sea,  air  or  space 
. . .  Hallicrafters  QRC  can  provide  you  with  this  unique  design 
and  production  service  in  electronics. 


ENGINEERS:  Join  our  rapidly  expand¬ 
ing  QRC  team  now.  For  complete 
information  address  your  inquiry  to: 
William  F.  Frankart,  Director  of  Engi¬ 
neering. 


hallicrafters  A  company 

MILITARY  ELECTRONICS  DIVISION  CHICAGO  24,  ILLINOIS 


URGENT  PROBLEMS  RELIABLY  SOLVED 
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PROJECT 

MERCURY 


man's 

venture 

into 

space 

by 

DR.  T.  KEITH  CLENNAN 
Administrator 
National  Aeronautics  and 
Space  Administration 


0.\K  DAY  \MTHLN  THK  NKXT  few  years,  a  young  man  in 
a  pressure  suit  will  step  from  a  gantry  tower  into  a 
checkered  capsule  atop  a  giant  Atlas  missile.  About  one 
hour  later,  with  the  pilot  secure  in  a  form-fitting  couch 
facing  upward,  the  hatch  will  he  bolted.  With  a  roar,  the 
missile  will  streak  into  space. 

Project  Mercurx,  the  fruit  of  millions  of  dollars  invest¬ 
ment  and  untold  man-hours  of  work  by  thousands  of 
scientists  and  engineers  in  NASA,  the  military,  and  pri¬ 
vate  industr)  will  reach  its  climax.  It  was  on  October  5, 
19.")o.  four  (lavs  after  NASA  became  olficially  operative, 
that  Pr(»ject  Mercurv  was  born.  The  project  has  two 
objectives:  li  scientifically,  we  wish  to  study  human 
capabilities  and  reaction  in  the  space  environment:  and 
2  I  technologicallv.  we  wish  to  study  the  system  recjuire- 
ments  necessar)  to  sustain  the  launch,  flight,  and  suc¬ 
cessful  re-entry  from  orbital  speeds. 

Last  April,  as  you  know,  we  selected  se\en  Mercury 
Astronauts  from  among  hundreds  of  military  test  pilots 
an  amazing  group  of  )oung  men  all  of  whom  are  in  su¬ 
perb  mental,  physical  and  psychological  shape.  One  of 
them  will  be  chosen  for  the  historic  first  flight. 

NASA’s  Space  Task  Grou})  at  Langley  Field,  Va.,  di¬ 
rects  the  project  with  assistance  from  the  Advanced  Re¬ 
search  Projects  Agency  of  the  l)t*|)artment  of  Defense  and 
the  Armed  Services. 

In  order  to  accomt)lish  at  tin*  earliest  |)ossible  time  the 


objecti\es  that  I  have  just  stated,  the  project  has  been  de¬ 
veloped  around  three  basic  principles:  First,  simplicitv 
and  reliability.  The  entire  project  should  have  the  sim¬ 
plest  and  most  reliable  a])proach  conceivable  at  the  pres¬ 
ent  state-of-the-art.  Second,  no  prolonged  research.  The 
project  should  require  a  minimum  of  new  developments 
ajid  breakthroughs.  This  is,  of  course,  consistent  with 
the  first  principle.  Third,  and  very  important,  the  meth¬ 
od  chosen  should  permit  a  gradual  build-u|)  in  technologv 
and  performance  culminating  in  the  final  orbital  flight. 

d'o  satisfy  these  objectives,  tin*  so-call(*d  high  drag  or 
blunt  nose  body  was  chosen  for  the  vehiele  because  we 
simpl\  know  m(»re  about  this  kind  of  re-entrv  than  an\ 
other  kind. 

In  or(h*r  to  minimize  the  need  for  new  developments,  a 
standard  ICIFM,  the  Atlas,  was  selected  as  the  take-off 
\  ehi(‘le. 

Capsule  d(*celeration  and  re-entry  will  be  accomplished 
with  small  retro-rockets.  In  the  interest  of  simplicity,  it 
was  decided  that  the  landing  should  be  made  bv  para¬ 
chute.  Finally,  and  very  important,  it  was  decided  that  a 
positive  escape  system  should  be  incorporated  in  the  ve¬ 
hicle  to  assure,  to  the  greatest  possible  extent,  Astronaut 
safety.  The  system  operates  in  the  event  of  malfunction 
during  the  launch  phase  or  before  the  vehich*  attains  or¬ 
bital  flight  speeds. 

(  Continued  on  pa^ie  12  ) 
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SYLVANIA  ELECTRONIC  SYSTEMS...  IN  FIELD  ENGINEERING 


.  .  SylvaniSL  field  engineering  .  .  .  a,ssu.res 
peak,  performanoe  of  Sylvania  systems  .  .  . 

anywlrere  in  tire  world.” 


O 


►^ylvania’s  experience  with  original, 
highly  complex  systems  develop¬ 
ment  dictated  the  creation  of  a  staff 
of  highly  trained  systems  field  sjie- 
cialists  .  .  .  engineers  who  have 
“grown  with’’  the  equipment  they 
support,  and  who  have  a  firsthand 
knowledge  of  its  every  capability. 
Sylvania  field  engineers  meet  the 
exacting  [lersonal  and  training  stand¬ 
ards  set  for  the  i)ersonnel  of  all 
Sylvania  operating  units.  Their  en¬ 


tire  effort  is  devoted  to  the  optimum 
Iierformance  of  Sylvania  systems. 

Sylvania  Field  Engineering  (a)  ad¬ 
ministers  all  field  programs;  (b) 
maintains  liaison  with  Division 
plants  and  laboratories;  (c)  conducts 
field  tests  of  developmental  equip¬ 
ment  and  systems;  (d)  installs  and 
checks  out  delivered  equipment  and 
systems;  (e)  trains  customer  per¬ 
sonnel  in  oi)erating  procedures;  and, 
finally,  formulates  field  policies  and 


procedures  targeted  to  unequivocal 
customer  satisfaction. 

- • - 

This  completely  integrated  service 
oi)erates  everywhere  Sylvania  sys¬ 
tems  go  . .  .  which  means  world-wide. 
You  are  invited  to  send  for  a  new 
brochure  .  .  .  “Sylvania  Field  Engi¬ 
neering  Organization,”  which  fully 
covers  this  vital  part  of  the  Sylvania 
Electronic  Systems  operation. 


Sylvania  Electronic  Systems 

A  Division  of  Sylvania  Electric  Products  Inc. 

63  Second  Avenue,  Waltham,  Mass. 


^SYLVANIA 


Suos  'Jiary  of 


GENERAL  TELEPHONE  &  ELECTRONICS 

\ 
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NATIONS 

UNITED  FOR  PEACE 

(NATO) 

United  States 
United  Kingdom 
Canada 
Belgium 
Luxembourg 
Netherlands 
Germany 
Iceland 
Portugal 
France 
Italy 
Greece 
Turkey 
Denmark 
Norway 

NATO  INFRASTRUCTURE 

by  ERNEST  H.  MEILI 
Assistant  Secretary  General 
for  Production  and  Logistics 
NATO,  Paris 

It  IS  a  plvdsure  to  present  the  following  article^  hy  Ernest 
//.  \leiU.  le/iieh  is  also  eovered  in  the  i\  iTO  Letter,  a 
speeial  issue  eoverin^  JO  years  oj  Atlantic  cooperation. 


N\Tn  (’oMMoN  Infrastructure  Installations  are  those 
fixed  installations  which  are  necessarv  for  the  de- 
jiloN  inent  and  operations  of  the  Armed  F'orces.  d  he\  are 
called  XAK)  (  ^minion  Infrastructure  Installations  be¬ 
cause  thc\  are  financed  collecti\eIv  hv'  inemher  ^o\ern- 
ments. 

I  he  need  for  common  infrastructure  first  hecame  ap- 
])arent  after  the  Western  I  nion  had  heen  formed  under 
the  Hrussels  1  reaty.  At  that  time  the  militarv  forces 
a\ailahle  were  limited  and  an  infrastructure  jiroirram  of 
onl\  some  million  was  t*nvisa^ed.  Most  of  the  needed 

installations  (*onsisted  of  airfields  and  sijrnals  communica¬ 
tions  to  he  set  up  in  f  ranee  and  the  Xetherlands  for  tlie 
use  of  the  fi\e  Ihusstds  freatN  Powers. 

I  Iu‘se  Powers  agreed  to  share  tin*  cost  of  the  propjram 
which  hecame  known  as  the  "'First  Slice.” /fhis  was  the 
origin  of  the  principle  of  cost-sharing^  which  was  later 
adopted  hy  NAIO  for  all  suhseipient  common  infra¬ 
structure  proiirams. 

Since  late  PF")!.  the  \ortii  Atlantic  Founcil  has  ap- 
pro\ed  successive  slice's  (»f  common  infrastructure 
amounting  to  a  total  of  approximately  £lfM)0  million, 
d  he  whole  of  this  amount  is  hein^  financed  collectiveh 
hv  \A  rO  inemher  countries  under  the  terms  of  the 
various  cost-sharing  agreements,  and  the  following  tahh* 

*{The  official  rate  of  exchange  is  $2.00  per  pound. 
The  current  market  rate  of  exchange  is  $2.H6.^ 


gi\cs  an  idea  of  the  successive  programs  and  the  corre- 
sjionding  financial  commitments. 


\(;RFF1)  FOB 
C()ST-SHAR1\C; 

£*()0(rs 

d  YPF  OF  PROJFC  r 

Sliee  1.  in  1949 

32 

1  \exn  -  \  A  rO- Western  I  n- 
iexn  1  Airfielels  anel  Signals 
(dxmmuniealiexns. 

Sliee  II,  in  Pddl 

121 

Airfielels  anel  Signal  (dxm- 
munie'alions. 

Sliee  III,  in  19.‘)2 

IP, 3 

Airfielels.  Signal  (jxmmuni- 
e  atiexns  anel  W  ar  ll()s. 

Slie'cs  l\  a  anel  h.  in 
19:x2 

143 

Airfie'Iels.  Signal  Cexmmuni- 
caliexns.  War  llOs.  POL 
.^Nsteni.  Naval  faeilitie's 
anel  training  inslallaliexns. 

Slie  e's  \  .  \  1  anel  VII. 
in  19.VH 

2.30 

Airfie'Iels.  Signal  (iexmmuni- 
e-atiexns.  War  llQs.  POP 
S\ste*m  anel  Naval  fae  ili- 

ties. 

Slice's  \  I  h.  VIII.  1\.  Airfu'lels.  Signal  Fommuni- 

\.  anel  XL  in  PXAti  211  e'ations.  \Var  llQs.  POL 

.^Nsle'in.  \a\al  faeililie's. 
Ixarl\  W  arning  Paelar  in¬ 
stallations.  I'orwarel  .^cat- 
le*r  and  (iround-lo- \ii . 
Missile*  '^iles. 

f«)tal  for  1  1  Sliee's 
fi nam  ed  hv  N  A  fO  OTH 

Idle  substantial  ine*re*ase*  in  infraslrue  ture  preigrarning 
whie  h  has  taken  plaee  eiver  the  ye(irs  is  eif  e-ourse*  elue  to 
se*\eral  well-known  factens.  such  as  the  aelelition  of  ne'W 
me'inhers  te)  the  Allianee.  the  incre^ase  in  military  foree's 
anel  the  moelernizalion  eif  weapons  anel  e()uipment.  anel  as 
ean  he  seen  freim  the  aheive  table  the  projeets.  whieh 
initialK  einlv  ine*lueled  airfielels  anel  certain  eennmuniea- 
tions  now  ce>\er  a  wiele  variety  of  fixed  installations. 

Common  Financing* 

Idle  ele'eision  taken  originally  hv  tlie  Brussels  freat\ 
Peiwers  anel  suhsecjiientlv  aelopteel  hv  NA d'O  to  share  the* 
ceist  e)f  infraslrueture  preijects  no  matter  where*  hieate'd 
was,  of  ceiurse.  based  eiri  very  seiunel  reaseming.  It  is  an 
aee'epteel  principle  that  sue  h  \AT()  installations  se*f  up  on 
a  national  territen  v  can  he  useel  liy  the  fene  e's  exf  anv  e)lhe*r 
memhe'r  ce)untr\.  For  this  reasexn  alone  it  weiuld  next  he* 
ee|uitahle  fexr  the  host  e  exuntry  to  carry  tlie  entire  expense 
involveel.  jxarlicularly  as  for  geexgraphical  reasems  some* 
eexunlries  liave  a  elisprexportionate  share  of  such  inslalla- 
tiexns.  whieli  wexuld  plae'e*  an  intole*rahle  financial  hurelen 
on  them. 

\  fair  method  of  sjxreaeling  the  eexsts  o\er  the  e*ntiie* 
Alliance  had  iherefexre  to  he  sought,  anel  was  foimel. 
Howe*\e*r.  this  eexmmon  financing  cexvers  only  construe  tiexn 
anel  installation,  anel  the  host  eexuntries  still  have  to  he*ar 
a  fairly  siihslanlial  pere*entage  of  the  textal  expemliture* 
sue  h  as  the  eexst  of  the  land,  of  public  utilities,  etex 

Idle  cexst-sharing  formula  actually  aehxpleel  anel  agreeel 
upem  was  haseel  em  three  essential  e'riteria:  the  conlrihii- 
tive  capacity  exf  the  inemher  cexuntrie's.  the  aelvanlage* 
ae'cruing  lex  the  user  eexuntry.  anel  the  e'eexmxmie-  hene'fit 
fexr  the  hexst  eexuntry. 

dlie  conlrihutive  capacity  of  meniher  e  exuntries  is  eal- 
e  ulate'el  exn  the  basis  exf  the  national  |xrexelue  t.  whie  h  is  the* 
best  axailahle  inelicatiexn  exf  the  wt*alth  exf  a  eexunlr\  anel 
exf  its  cajxacity  lex  ]xay. 
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I  he  host  country  derives  some  economic  benefits,  which 
often  outweijih  the  alcove-mentioned  burden  inherent  in 
the  accjuisition  of  and  payment  for  land,  the  provision  of 
local  utilities,  etc.  These  infrastructure  works  have 
brought  most  welcome  emplovinent  to  local  manpower, 
and  have  in  many  instances  largely  contributed  to  the 
building  up  of  exisliii”  and  new  local  industries.  Countries 
which  were  technicallv  less  well  developed  than  others 
have  been  helped  substafitiallv  bv  the  engineering  experi¬ 
ence  thus  "ained.  Some  of  the  ififrastructure  projects, 
such  as  fuel  |)ipelines  and  slorajre  facilities,  were  the  first 
of  their  kind  to  be  introduced  in  many  NATO  member 
countries,  and  the  vast  sums  of  money  spent  on  these 
projects  have  enabled  some  of  the  host  countries  to 
develop  technical  know-how  which  they  could  not  have 
afforded  from  their  own  resources.  1  hus.  ififrastructure 
has  in  a  lar^e  measure  contributed  to  making  the  tech- 
nologicallv  weaker  inembtTs  much  stronger. 

/*/«#! /ii/ig  and  Expcutiou  of  Infrastructure  Projects 

\t  the  outset,  the  subfirdinate  Militarv  Commanders 
notifv  their  Supreme  (annmanders  of  the  infrastructure 
w<nk  reipiired  in  their  areas,  d  he  Supreme  (^mimanders 
then  coordinate  these  rtMpjests  after  satisfying  themselves 
that  the  projects  proposed  are  essential  for  the  support 
of  their  forces  and  that  thev  are  suitable  for  common  use. 
During  the  preparation  of  these  programs,  the  Supreme 
Commanders  consult  the  expents  of  tlu‘  NATO  Interna¬ 
tional  Staff  to  (Misure*  that  the  cost  estimates  are  reason¬ 
able*.  that  |)roj<*<‘l^  t(*chnicallv  sound  and  that  militarv 
r(*(niirc*m(*nts  are  being  met  at  minimum  cost  to  NATO. 

I  In*  program  is  then  sent  to  the  Standing  (iroup  in 
W  ashington.  I).  (]..  and  to  the  Infrastructure  (Committee 
of  the  North  Atlantic  Council.  I'he  Standing  (iroup 
«*\amines  it  from  the  point  of  view  of  militarv  necessitv 
and  urgenev  and  submits  its  comments  to  the  Militarv 
Committee*.  The  Infrastructure  Committee  examines  it 
from  the  finain  ial  and  technical  point  of  view  to  ensure 
that  the  proposed  installations  are  for  common  use  and 
theit*fore  oualifv  for  common  financing.  The  final  renorts 
from  the  Militarv  C^nmnittee  and  the  Infrastructure  Com¬ 
mittee  are  then  submitted  to  the  Council  and  considered 
simultaneeiuslv  for  approval,  which  automaticallv  commits 
the  member  countries  to  the  resulting  financ  ial  contribu¬ 
tions  on  tile  basis  of  agreed  percentages. 

Onc'e  projects  have  been  approved  bv  tbe  (.ouncil.  full 
responsibilitv  for  the  construction  is  assumed  bv  the 
r(*si)cctive  host  countries  (  the  coimtrv  on  whose  territorv 
such  installations  are  being  built  >.  Nearlv  all  NATO 
member  countries  are  host  countries  at  the  present  time. 

riie  host  count rv  has  the  task  of  deciding,  in  consulta¬ 
tion  with  NATO  militarv  authorities,  on  the  exact  location 
of  the  project,  of  accjuiring  the  necessarv  land  at  its  own 
expense,  and  of  drawing  up  plans  which  are  then  sent  to 
the  Militarv  authorities  for  approval. 

Subsequent  steps  are  as  follows.  Detailed  estimates  arc* 
drawn  up  of  the  cost  of  construction;  tliese  must  receive 
the  approval  of  the  NATO  Infrastructure  Ibivments  and 
l^rogress  ("ommittee  before  anv  funds  can  lie  committed. 

I  he*  host  government  then  invites  firms  in  all  NATO  mem¬ 
ber  countries  to  bid  tor  the  contract  and  notifies  national 
delegations  of  the  opening  and  closing  dates.  I  his  ac¬ 
cepted  poliev  of  submithiig  contracts  to  international 
c’ompetitive  bidding  ensures,  of  course,  that  all  member 
countries  who  must  contribute  to  all  projects  also  have  an 
ecjual  cepportunity  to  bid  for  the  work.  After  adjudication, 
and  when  the  work  is  under  way.  technicians  from  the 
International  Staff,  representatives  of  the  Supreme  Com¬ 
manders  and  of  the  user  nation  will  visit  the  sites  and 
submit  progress  reports. 


The  NAIX)  International  Staff  does  not  handle  the 
actual  money  transfers.  The  country  carrving  out  the 
construction  is  paid  directly  by  the  other  member  coun¬ 
tries  on  the  basis  of  previously  accepted  jiercentages. 
Procedures  have  been  worked  out  to  settle  these  accounts 
(juarterly. 

Final  Inspection 

After  a  project  is  completed,  final  inspection  takes 
place.  A  team  consisting  of  a  representative  of  the  Inter¬ 
national  Staff  I  Chairman!,  a  representative  f)f  the  Mili¬ 
tary.  a  rejiresentative  of  the  host  country  and,  in  cases 
where  the  user  counlrv  is  not  the  host  country,  a  repn*- 
sentative  of  the  user  countrv.  visit  the  installation.  On 
the  basis  of  their  report,  the  Infrastructure  Committee 
considers  the  acceptance  bv  NATO  of  the  installation. 

1  he  final  touch  to  the  project  is  given  by  the  Inter¬ 
national  Hoard  of  Auditors  for  Infrastructure,  which  was 
constituted  some  years  ago  to  examine  the  justification 
as  for  payment  by  NATO  of  all  charges  applied.  After 
the  Auditors  have  conqileted  their  work  thev  tender  a 
**(.ertificate”  to  the  host  countrv'. 

It  is  obvious  that  these  very  expensive  installations, 
the  cost  of  which  has  been  borne  bv  all  member  c(»untries. 
must  be  maintained  to  ensure  the  longest  ])ossible  period 
of  usefulness.  However,  maintenance  is  not  the  concern 
of  the  NATO  Infrastructure  organization  but  is.  on  the 
contrarv.  the  re*sponsibilitv  of  the  user  countrv  which,  in 
main  instances,  is  also  the  host  countrv.  It  is  onlv  in 
more  recent  times  that  some  exceptions  have  had  to  be 
madt*  to  this  rule,  particularly  in  the  communications 
field  where  installations  could  not  be  allocated  to  anv 
specific  user  countrv  and  for  the  maintenance  of  which 
NAK)  militarv  organizations  will  be  responsible. 

Accom  plishments 

File  following  table,  which  gives  an  idea  of  the  actual 
accom|)lishments  of  the  Infrastructure  Program  over  a 
jieriod  of  10  years,  is  most  impressive  evidence  of  what 
the  will  to  cooperate  can  achieve: 

More  than  200  airfields  constructed  or  usable  in  an 
emergency ; 

4.700  miles  or  7.500  kilometres  of  pipelines  laid; 

Nearlv  2  million  cubic  metres  of  Fuel  Storage  con¬ 
structed  ; 

Tens  of  thousands  of  kilometres  of  open  wire  lines, 
radio  links,  submarine  cables  and  land  cables  completed 
or  under  construction; 

Naval  facilities  such  as  piers,  breakvvaters.  storage  for 
naval  oil  and  ammunition  which  have  been  or  are  being 
built  to  a  value  of  <£86  million; 

A  huge  network  of  radar  warning  installations  under 
construction  as  well  as  a  svstem  of  communications  called 
“Forward  Scatter.” 

Conclusions 

If  one  had  been  asked  in  1919,  the  year  NATO  was 
formed,  to  ])ro[)hesv  what  results  would  have  been 
achieved  in  Infrastructure  within  10  years  it  is  unlikely 
that  one  would  have  been  anvvvhere  near  the  mark. 

In  Infrastructure  one  might  have  prophesied  vast  works 
of  construction  of  all  kinds,  and  there  indeed  one  would 
have  been  right,  but  it  is  unlikely  that  one  would  have 
foreseen  the  close-knit  and  effective  cooperation  between 
civilian  and  military  authorities,  national  and  inter¬ 
national,  which  has  enabled  15  nations  to  agree  not  only 
on  the  construction  of  so  many  projects  but  on  the  control, 
both  f)hysical  and  financial,  of  their  execution. 

With  such  a  start  we  can  look  forward  to  the  next  ten 
vears  not  only  with  confidence  but  with  eagerness. 
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Admiral  Virden  is  pictured  as  he  addressed 
the  .\ew  York  (Chapter  of  AF(iE  4. 
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An  analysis  of  world  events  of  the 
,  past  few  years  brings  into  focus 
a  definite  f)attern  of  Communist  ac¬ 
tion  which  is  hostile  to  world  peace 
and  freedom.  The  pattern  works  un¬ 
der  a  precarious  cover  of  nuclear 
balance  and  is  composed  of  economic, 
political,  psycho-social  and  military 
pressures,  all  used  with  versatility 
and  flexibility  to  achieve  Communist 
objectives. 

Korea,  Vietnam.  Suez,  Hungary, 
Lebanon,  Taiwan,  Iraq,  Berlin,  Tibet 
and  Laos — there  you  see  these  pres¬ 
sures  at  work.  So  also  do  you  see 
them  in  Iran,  in  the  Caribbean,  in 
South  America,  and,  to  a  degree  in 
Africa.  You  see  them  at  work  in 
ever)  non-Communist  country  where 
there  is  an  opportunity  to  upset  the 
existing  order. 

You  may  also  see  opposing  pres¬ 
sure,  the  presence  of  U.  S.  military 
forces  near  these  areas  of  tension. 
A  ou  have  noticed  that  the  presence 
of  our  troops  nearby  has  prevented, 
in  many  cases,  these  hostile  pressures 
from  bursting  into  uncontrollable 
conflict. 

The  Navy  has  played  a  major  part 
in  spearheading  the  prevention  of 
war.  Our  prime  example  of  this  role 
was  provided  by  the  1958  crisis  in¬ 
volving  Quemoy.  With  2,500,000 
troops  and  over  1,800  Chinese  Com¬ 
munist  jet  fighters  threatening  them, 
the  Nationalists  received  decisive 
U.  S.  Navy  support  including  six  at¬ 
tack  carriers,  three  heavy  cruisers,  50 
destroyers,  nine  submarines  and  43 
squadrons  of  aircraft. 

The  Army  and  the  Air  Force  were 
also  deployed  in  the  general  area. 
But  this  was  the  type  of  operation  to 
which  the  Navy’s  limited  war  capa¬ 
bilities  are  ideally  adapted,  even 
though  those  capabilities  were  being 
used  at  the  same  time  in  a  different 
crisis,  Lebanon. 

This  points  out  that  though  the 
main  task  of  the  Army.  Navy,  and 
Air  Force  is  to  he  ready  for  all  out 
war.  the  Navy  as  a  Johnny-on-the- 
spot  has  to  he  ready  for  what  is  hap¬ 
pening  every  day — for  political  up¬ 
heavals  of  all  sorts,  for  incipient,  too 
often  actual,  limited  war. 

Today’s  Navy  stays  ready  to  meet 
limited  war  recpiirements.  Its  de¬ 
ployed  fleets  are  largely  self-sufficient. 
Fach  has  its  own  attack  carrier  strik¬ 
ing  force,  an  amphibious  landing 
force,  a  Fleet  Marine  Force,  and  a 
mobile  logistic  support  group.  These 
are  usually  engaged  in  peaceful  pur¬ 
suits  and  training  missions,  hut  they 
are  ready  to  move  into  troubled  areas 
and  apj)ly  military  and  political  pres¬ 
sure  wherever  and  whenever  needed 
to  ket*])  the  peace.  They  are  also 
ready  to  react  immediately  w  ith  pow¬ 


erful  modern  weajions  if  worse  comes 
to  worst.  Even  if  land-based  forces 
are  knocked  out,  these  moving  sea- 
hased  forces  have  an  excellent  chance 
of  survival. 

The  modern  Navy  not  only  has  the 
largest  wallop  of  any  Navy  ever 
known,  hut  it  spends  more  time  at 
sea — out  on  the  line — than  any  of  its 
predecessors.  The  roles,  missions  and 
tasks  of  this  Navy  add  up  to  an  im¬ 
pressive  list  of  duties.  The  Nav\  and 
Marine  Corps  must  operate  forces  on. 
under  and  over  the  seven  seas.  I'hey 
must  he  ready  to  operate  on  any 
lands  bordering  the  seas.  Obviously 
we  do  not  operate  in  all  these  waters 
all  the  time.  We  maintain  self-suffi¬ 
cient  fleets  in  the  Pacific  and  in  the 
Mediterranean  while  we  manage  to 
show  the  flag  in  all  waters  from  time 
to  time  as  the  occasion  arises.  The 
Navy  must  he  able  to  go  wherever 
there  is  sufficient  water  under  the  keel 
or  a  wide  enough  channel,  whether 
for  an  Operation  Inland  Seas  in  the 
Great  Lakes  or  for  a  hydrographic 
survey  to  the  Black  Sea.  In  all  our 
efforts  we  carry  out  a  major  part  of 
the  vastly  complicated  task  of  main¬ 
taining  the  peace.  We  act  as  a  shield 
for  sincere  diplomatic  efforts  while 
simultaneously  maintaining  a  capa¬ 
bility  to  take  part  in  all-out  war. 

The  Pacific  operations  provide  a 
good  example  of  the  magnitude  of 
todav’s  Naval  strength.  From  Califor¬ 
nia  to  the  Indian  Ocean  and  from 
Alaska  to  the  Antarctic — roughly 
one-third  of  the  earth’s  surface — 
382,000  officers  and  men  serve  in 
over  100  ships  and  nearly  3000  planes 
and  on  shore  bases.  We  patrol  the 
Barrier  Pacific — and  the  Distant 
Early  Warning  Line  from  the  Aleu¬ 
tian  Islands  to  Midway  2,250  miles 
away — a  daily  16-hour  patrol  flight 
for  planes  and  several  weeks  at  sea 
for  ships  on  station. 

On  a  typical  day  with  the  Pacific 
Fleet  west  of  the  Marianas,  if  you 
could  observe  it  from  above,  y<>u  . 
might  see  minesweepers  engaged  in 
joint  exercises  with  Japanese  ships 
near  Japan,  a  submarine  hunter-killer 
team  of  aircraft  carriers  and  de¬ 
stroyers  training  in  the  Ryukyu  Is¬ 
lands.  amphihious  units  exercising 
with  the  Army  and  the  Marines  on 
Okinawa,  a  carrier  and  escort  de¬ 
stroyers  patrolling  off  Formf)sa.  am¬ 
phihious  units  conducting  joint  op¬ 
erations  with  the  Philippine  Navy  as 
well  as  the  service  force  carrying  its 
“beans  and  bullets”  to  all  these  units, 
wherever  they  are.  And  let  us  not  for¬ 
get  “OPERATION  DEEPFREEZE” 
|)resently  being  conducted  in  the 
Antarctic. 

In  war  ()perations  of  the  tasks  as- 
{Continued  on  page  16) 

SIGNAL,  DECEMBER,  1959 


V 


^  \ 


nies 

rces 

^ea- 

iiict* 

the 
*\  t*r 
‘  at 
its 
and 
im- 
an<I 
on. 
hev 
my 
isly 
ers 
ifli- 
tlie 
to 
rne 

rhe 

ver 

oel 

ler 

tlie 

[lie 

mr 

of 

in- 

^1(1 

ilo 

)a- 

a 

of 

mi 

dy 

in 

ep 

fie 

nt 

u- 

e? 

ht 

[‘i\ 


ic 

)U 
)U  . 

in 

)S 

"r 

e- 


5- 

11 


1- 


1- 

IS 

ts 


r* 

e 


The  prc-cniinencc  of  Radio  Engineering  Laboratories,  Inc., 
in  specialized  radio  communications  is  again  underscored 
by  the  selection  of  its  equipment  for  the  gigantic  tropo¬ 
spheric  scatter  network  being  constructed  by  NATO. 

This  network,  with  more  than  a  continental  span,  will 
stretch  from  Norway  to  Turkey.  It  is  larger  by  far  than 
any  other  tropo  communications  complex  yet  conceived. 
REL  has  designed  and  is  constructing  one  hundred 
fifty-three  transmitter  modulators,  one  hundred  nine 
10-kiIowatt  amplifiers,  and  seventy-seven  quadruple 


c..  diversity  receivers  with  combiners. 

d  With  millions  of  lives  at  stake,  only  supremely  reliable 

equipment  could  be  considered.  REL.  which  has  developed 
and  manufactured  more  tropo  scatter  radio  apparatus 
ill  than  all  other  companies  combined,  was  awarded 

the  contract  after  international  competitive  bidding  in 
accordance  with  NATO  infra-structure  procedure. 

The  imagination  and  facilities  which  have  won  REL 
world  leadership  in  military  and  civil  tropo  scatter  can 
help  solve  your  specialized  radio  problems. 

Radio  Engineering  Laboratories* Inc 

A  subsiiiiary  of  Dymutks  Corporation  of  America 

Dept. G*  29-01  Borden  Ave  •  Long  Island  City  1,  NY 
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(!ommiinic‘ution  Requirements 

^(.ontiniied  from  paf’e  14) 

sijiiied  to  the  Navy’s  sliips.  airplanes, 
and  land  bases — whether  patrolling, 
training):  or  su|)plyinjr-  none  eould  he 
aeeomplished  without  command  con¬ 
trol  coordinated  through  specialized 
communications  tailored  to  the  Na- 
v\’s  uni(|ue  re(|uirements.  Communi¬ 
cations  in  the  modern  Na\y  becomes 
increasiiifily  important  as  worldwide 
deployment  of  forces  becomes  the  or¬ 
der  of  the  day.  We  must  have  un¬ 
precedented  speed  and  reliability  to 
communicate  directly  to,  from  and 
within  these  mobile  forces  with  their 
sta^^eriri"  firepower.  And  these  com¬ 
munications  must  ot)erate  in  a  ship¬ 
board  environment  of  steel  ships  in 
salt  water  surrounded  by  other  elec- 
trofiic  ecjuipments. 

(Communication  Requirements 
of  Ships 

Kvery  one  of  our  commissioned 
ships  is  a  mobile  radio  station,  re¬ 
quired  to  «rive  superior  performance 
in  an  inferior  N-adio  environment. 
These  ships  are  extremely  crowded 
with  electronic  equipment  which 
causes  mutual  interference.  Antennas 
for  radio  transmitters,  for  instance, 
must  be  widely  separated  from  re¬ 
ceiver  antennas  if  harmful  interfer¬ 
ence  is  to  be  avoided.  This  is  done 
as  a  matter  of  common  en^ineerin" 
practice  in  shore  installations.  Aboard 
ship,  the  problem  must  l)e  solved  by 
other  means. 

Ships  also  are  constantly  on  the 
move.  Wire-stringing  for  communi¬ 
cation  is  almost  out  of  the  question, 
not  that  it  hasn’t  been  tried — we  are 
game  for  anything — but  only  radio 
will  {U'ovide  our  raj)id  distance  com¬ 
munications.  With  submarines,  cov¬ 
ered  by  the  sea.  communications  by 
radio  are  further  limited  by  frecpiencv 
and  b)  e(|uipment  problems,  for  send¬ 
ing  messages  as  well  as  for  receiving 
them,  as  is  well  evidenced  in  sub¬ 
marine  warfare  o|)erations. 

A  tvpical  anti-sul)marine  warfare 
( ASW  )  force  includes  submarine, 
surface  units  and  aircraft.  The  air¬ 
craft  are  both  carrier-based  and 
shore-based  types.  Reporting  a  con¬ 
tact.  coordinating  the  information 
and  command  controlling  all  these 
different  types  of  forces  require  im¬ 
mediate.  accurate  communications. 
Such  communications  are  easily  pro¬ 
vided  between  an  airplane  and  a  ship, 
but  the  dilhculty  arises  when  tlie  air¬ 
plane.  or  even  the  shij).  must  com¬ 
municate  w  ith  the  submerged  friendiv 
submarine.  You  can  imagine  the 
problem. 

For  example,  aitliough  verv  low 
frecjuency  radio  waves  will  penetrate 
sea  water,  signals  must  be  very 


strong,  and  transmitter  power  and 
antennas  are  too  great  for  an  air¬ 
plane  or  even  a  surface  ship  to  carry 
in  the  present  state  of  the  art.  Vie 
have  to  get  around  this  problem  in 
other  wa\s. 

d'actics  of  the  nuclear  age  fleets 
re(|uire  a  different  type  of  communi¬ 
cations  from  ship  to  shij).  During 
World  War  II.  Naval  task  forces  were 
relatively  compact.  Communications 
within  a  task  force  were  provided  by 
line-of-sight  radio,  and  by  visual  flag 
hoist  and  blinker  communications. 
However,  along  came  the  nuclear 
weapon  with  its  wide-area  destructive 
power — together  with  naval  offensive 
weapons  of  greater  power  and  longer 
range.  These  brought  al)out  an  ex- 
|)anded  task  force  formation.  Today  s 
carrier  task  force  steams  in  forma¬ 
tions  dispersed  over  hundreds,  or 
even  thousands  of  s(|uare  miles  of 
ocean.  Naturallv  this  affects  com¬ 
munications.  Line-of-sight  radio  is 
no  longer  enough.  The  use  of  fre- 
(|uencies  giving  several  hundred  miles 
range  is  necessary,  or  a  formidable 
choice  presents  itself  to  the  com¬ 
mander:  communications  or  safety. 

The  requirement  for  ships  to  com¬ 
municate  with  sliore  stations  is  met 
in  the  ship-to-shore  circuits.  These 
circuits  resemble  conventional  shore- 
based  j)oint-to-point  circuits  except 
for  the  major  difference  that  one  of 
the  points  is  continually  on  the  move. 
For  senior  commanders  afloat,  these 
circuits  are  activated  around  the  clock 
and  provide  a  messages 

from  the  shore  station  as  well  as  to 
tlie  shore  station. 

Fleet  (Communication 

Requirements  Ashore 

Radio  e(|uipments  ashore  must  be 
able  to  reach  the  rnoxing  ships 
wherever  they  may  be.  This  all  but 
denies  us  the  use  of  the  highlv  ef¬ 
ficient  directional  antennas  that  can 
be  and  are  used  on  fixed  point-to- 
point  (ircuits.  except  where  we  can 
use  directional  beams  to  cover  narrow 
sea  areas. 

In  order  to  be  able  to  get  messaijes 
to  the  fleets  wherever  they  mav  be. 
the  Navy’s  shore  communication  sta¬ 
tions  are  located  around  the  world. 
These  stations  are  joined  together  by 
conventional  radio  or  landline  point- 
to-point  circuits,  providing  command 
access  to  and  from  the  operating 
forces,  and  })roviding  the  re(|uired 
ocean  coverage. 

Resides  the  use  of  ship-to-shore  cir¬ 
cuitry,  the  shore  stations  deliver  mes¬ 
sages  to  ships  at  sea  by  means  of 
broadcasts.  Everyone  can  recognize 
-the  difference  between  broadcast  and 
point-to-point  communications  be¬ 
cause  i)f  radio  and  TV.  and  the  tele- 
f)hone.  A  fleet  broadcast  enables 


mai\N  ships  in  an  area  to  copy  the 
same  schedule,  rectiving  the  same 
messages  simultaneously,  a  method 
faster  than  anv  known  sxstem  of  rtday 
for  reaching  a  large  number  of  sta¬ 
tions  at  once. 

All  ships  are  required  to  copy 
broadcasts,  and  the  shore  stations 
consider  a  message  to  be  delivered 
once  it  is  jilaced  on  a  broadcast: 
however,  with  no  receipt  or  verifica¬ 
tion  of  delivery  recjuired.  the  broad¬ 
cast  must  be  of  very  high  (juality 
throughout  the  broad  sea  area  of  its 
coverage. 

Finallv.  particular  operations  gen¬ 
erate  a  need  for  functional  networks. 
Since  the  Second  World  War.  the  re¬ 
quirement  for  systems  which  support 
a  single  tvpe  of  operation  has  mush¬ 
roomed.  mainly  because  of  the  neces- 
sitv  for  radically  swift  and  reliable 
communications.  I  hese  functional 
networks  are  expensive — they  are  ex¬ 
pensive  from  a  manpower  standpoint, 
as  well  as  from  the  standpoint  of  the 
fre(|uenc\  spectrum.  Rut  they  are 
necessarv.  and  we  have  to  proxide 
them.  ■ 

Improviufi  (Capabilities  to  Meet 
R  eq  u  irem  ents 

I  have  told  vou  briellx  about  our 
operating  reifuirements.  We  have 
other  re(|uirements.  too.  which  art* 
more  general,  f  irst  of  all.  xve  haxe 
to  improve  our  communications  caoa- 
bililies.  At  present  we  are  doing  this 
through  improxement  programs, 
through  research  and  develojmieiit. 
aiul  through  experimentation. 

Shipboard  antennas  are  being  dras- 
licallx  improved  through  an  Antenna 
Improvement  Program.  In  ship  con¬ 
struction  of  jiast  xears.  antennas  liave 
been  placed  xvhere  they  xvould  be  out 
of  the  line  of  fire,  or  thex  xvere  placed 
where  there  xxas  room  for  them  after 
ex  erx  thing  else  was  installed.  Radia¬ 
tion  eliiciencv  came  second  to  the 
phvsical  demands  of  xveapcms  and  to 
the  design  of  a  ship  s  top-hamper.  0r\. 
the  other  hand,  the  riapiirement  for 
high  radiation  efficiency  did  not  exist 
then  as  it  does  noxv.  fodav.  xvhen 
one  ship  can  carry  the  punch  of  an 
entire  W^orld  War  II  task  force,  xve 
devote  full  attention  to  the  antennas 
which  control  this  firepoxver.  Our  new 
antenna  desiiins  alloxv  for  more  capa¬ 
city.  Several  receivers  will  be  able  to 
o|)erate  on  a  sinjile  antenna.  Such 
nexv  designs  are  heing  built  into  our 
new  ships,  and  xve  are  back-fitting  as 
fast  as  our  funds  will  allow. 

Perhaps  the  greatest  boon  to  our 
xvidely  dispersed  forces  came  xvith 
single  sideband  equipinimt.  SSR 
greatly  increases  the  reliable  range 
at  no  added  cost  in  poxver.  weight,  or 
space,  and  it  uses  only  half  as  much 
<  ( .ontinurd  on  .43) 
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naval  forces,  the  Cl()inj)an\  has  developed  and  manu- 
farturc'd  Ultra  High  I'rt'quency  equipment,  which 
operates  over  the  whole  military  UHF  band  c^f  223-400 
mc*gacycles,  providing  1730  as  against  the  existintr 
360  \’HF  channels.  (A  variation  is  available  with  30 
Kc/s  bandwidth,  giving  3300  channels.)  Independent 
of  any  other  form  of  radio  communication  activity,  it 
is  free  from  interference  and  fading  and  is  the  most 
advanced  communications  equipment  of  its  kind. 

For  accurate,  instantaneous  and  completely  clear  com¬ 
munication,  the  Plessey  system  of  UHF  has  already  been 
adopted  asstandard  in  the  Royal  Air  Force,  the  Royal  \a  vy. 
the  Navies  of  the  Commonwealth  and  is  also  used  by  the 
Naval  and  Air  forces  of  some  X.A.T.O.  member  countries. 

Fhe  Plessey  Company  Limited  is  able  to  provide 
these  equipments  now  to  authorities  in  all  parts  of 
the  world  where  thoroughly  clear  and  reliable  com¬ 
munications  are  to  play  a  vital  role. 


Instantaneous,  intelligible  contact  no  matter  how 
(‘xac  ting  the  conditions  —  that  is  the  primary  requirement 
ol'  communications  in  any  sphere  of  olTensive  or  de¬ 
fensive  operations. 

Fo  meet  this  need,  on  the  battlefield,  in  the  air  and 
at  sea,  Fhe  Plessey  Company,  in  collaboration  with 
various  (iovernment  Research  and  Supply  Establish¬ 
ments  in  Cireat  Britain,  has  produced  a  comprehensive 
range  of  transmitting  and  receiving  equipment,  each 
spec  ilically  designed  for  its  particular  application. 

for  the  British  and  Commonwealth  Armies,  short- 
range  speech  contact  to  armoured  fighting  vehicles  in 
the  forward  areas  is  maintained  with  maximum  clarity 
by  V.H.F.  equipment  incorporating  revolutionary 
improvements  in  electronic  and  mechanical  efficiency. 
Fhis  equipment  provides  the  practical  solution  to 
instantaneous  communication  in  mobile  warfare. 

In  meeting  the  different  demands  of  the  air  and 
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at  a 

press  conference 
at  the 
air  force 
ballistic  missile 
division, 

inglewood,  calif. 


LEROY  GORDON  COOPER,  JR. 


VIRGIL  IVAN  GRISSOM 


WALTER  MARTY  SCHIRRA,  JR. 


ALAN  BARTLETT  SHEPARD.  JR. 


JOHN  HERSCHEL  GLENN,  JR. 


DONALD  KENT  SLAYTON 


General  Kitland :  As  vou  know,  we  in  the  Air  Force 
Ballistic  Missile  Division  have  a  certain  rcsponsihility  in 
Project  Mercury.  The  Division,  with  its  contractors  and 
the  local  coin|)lex,  including  STL — Space  Fechnology 
Lal>oratories — has  the  responsihility  for  launching  the 
Project  Mercury,  guiding  it  into  orbit,  developing  an 
abort  svsteni,  and  participating  in  the  connnunications 
and  tracking  later  on  in  the  program. 

There  is  a  great  correlation  to  the  work  that  we  have 
to  do  for  these  young  gentlemen  as  it  applies  to  the  work 
that  they  have  been  doing  in  their  flight  test  business  in 
the  past.  We  are  part  of  their  team. 

Our  purpose  here  today  is  to  brief  the  Astronauts  on 
our  activities,  what  we  are  doing,  what  we  can  do  for 
them,  and  what  they  can  do  for  us.  More  specifically, 
we  are  the  part  of  the  team  that  they  are  used  to — the 
flight  test  engineers  and  the  maintenance  people  that  they 
have  been  operating  with  in  testing  aircraft. 

1  would  like  to  introduce  (Jeneral  Doolittle,  whom  vou 
know  verv  well. 

General  Doolittle:  J  would  like  to  welcome,  along  with 
you.  the  Astronauts  here,  and  wish  tlumi  well,  and  to 
assure  them  that  the  facilities  of  S  PL  are  cmtirelv  at  their 
disposal  for  any  way  in  which  we  can  he  helpful. 

(general  Ritland:  J  think  vou  all  know  (.'olonel  P<»wers. 
He  was  with  us  for  some  time  out  here.  He  will  take  over 
now  and  introduce  the  Astronauts. 

Roners:  Thank  y<m,  (General.  Let  me  sav  first  of  all  it 
is  good  to  he  hack. 

The  only  reservation  1  have  in  acting  in  behalf  of  the 
\ASA  Space  i'ask  (/roup  is  that  on  occasion  there  mav 
he  a  general  cjuestion  about  the  project  which  the  Mer¬ 
cury  Astronauts  may  he  less  well  equipped  to  answer 
than  I,  in  which  case  I  will  answer  for  the  Agencv. 

Gentlemen,  do  you  have  any  questions? 

Question:  \\'e  have  ordy  six  Astronauts  here. 

Powers:  Donald  K.  Slayton  is  not  with  us.  He  is  hack 
at  Langlev.  catching  up  on  some  hook  work.  He  picked 
U|)  a  slight  virus  last  week,  and  we  decided  to  give  him  a 
little  rest.  It  would  he  better  for  him,  better  for  us,  and 
better  all  around  if  we  came  on  without  him. 

Question:  f  vvould  like  to  know  if  there  will  he  anv 
suhorhital  Atlas  operations  as  well  as  Bedstone. 

Glenn:  \()^  none  of  those  are  scheduled  at  the  present 
time.  To  my  knowledge,  there  is  no  plan  at  all  to  rnake 
any  suhorhital  flights  with  anything  except  the  Bedstones. 

Question:  \\'il|  a  man  who  makes  the  Bedstone  flight 
carry  right  on  through,  or  will  all  of  you  gentlemen  make 
Bedstone  flights  until  vou  get  to  tht*  final  portion  of  the 
program  ? 

Glenn:  This  is  not  a  real  definite  laid-out  program  vet. 
as  far  as  that  |)art  of  it  goes,  d  he  way  the  first  Be(Ltone 
flights  progress,  the  unmanned  and  then  the  animal  shots, 
will  determine  how  many  of  the  Bedstones  we  have  to 
use  in  the  program,  with  a  limited  number  of  Bedstones 
in  the  whole  |)rogram. 

(>ertairdy  the  majority  of  us  will  ride  the  Be<lstone.  T 
am  sure.  But  there  is  no  certainty  that  the  man  who 
rides  the  first  Bedstcme  will  also  he  the  one  who  carrif’S 
on  ifito  the  Atlas. 


Also  participating: 

MAJ.  GEN.  OSMOND  J.  RITLAND,  USAF,  Commander  for  Ballistic  Missile 
Div.;  GEN.  JAMES  H.  DOOLITTLE,  USAF  (Ret.),  Chairman  of  the  Board, 
Space  Technology  Laboratories;  LT.  COL.  JOHN  POWERS,  USAF,  Public 
Affairs  Officer,  Space  Task  Group,  NASA 
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Pincers:  I  think  inaxht*  to  ease  this  jrive  and  take  a  little 
hit  we  will  start  with  Alan  Shepard  and  ask  each  of  the 
Astronaut."  to  tell  you  what  is  his  ])artirular  area  of 
specialization  in  the  Project  Mercury. 

Shepard:  To  start  with.  \ ou  know  the  entire  j)ro^rain 
of  putting  a  man  in  space  is  a  very  complex  one.  W  e  will 
l>e  trained  in  all  of  the  facets  of  the  program  to  the  de¬ 
gree  which  we  feel  we  cafi  logically  accept. 

In  addition  to  that,  each  one  of  us  has  a  |)articular 
area  which  has  been  assigned  to  us  for  individual  studv. 
The  main  prricess  here  is  that  each  one  of  us  takes  his 
area  and  studies  it  much  more  carefully  than  the  rest  of 
the  group,  and  then  we  are  responsible  to  the  rest  of  the 
group  for  that  particular  area. 

W  ith  that  as  a  foreground,  the  areas  with  which  I  am 
concerned  are  the  recovery  of  the  capsule  after  landing, 
and  the  world-wide  tracking  range  of  stations.  In  the 
first  case,  of  course,  the  capsule  is  programmed  to  land 
in  the  water  in  the  vicinity  of  the  Atlantic  Missile  Range, 
riie  monitoring  of  recovery  efforts  is  one  of  my  consid¬ 
erations. 

d'he  second,  as  you  well  realize,  as  this  capsule  goes 
in  orbit  around  the  world,  we  want  to  keep  in  as  close 
contact  with  it  as  possible.  Not  only  voice  communica¬ 
tion  but  also  telemetering  and  finite  tracking.  So  these 
are  my  two  areas  of  consideration. 

Srhirra:  J  am  concerned  with  the  environmental  con¬ 
trol  svstem.  Another  way  of  jiutting  it  would  be  the  life 
support  svstem  within  the  capsule  while  the  capsule  is  in 
orl)it.  This  involves  maintaining  an  atmosphere  which  is 
approximately  eifuivalent  to  27.000  feel  around  our  nor¬ 
mal  atmosphere  in  the  earth  area,  d'his  will  be  main¬ 
tained  in  the  cabin  itself  and  will  be  backed  up  by  a  full 
pressure  suit  that  the  Astronaut  will  wear  while  in  orbit. 

d'he  full  pressure  suit  has  a  re(|uirement  for  ventila¬ 
tion  which  will  be  part  of  its  normal  mission.  The  full 
pressure  suit  as  a.  pressure  suit  alone  is  a  back-up  in 
case  there  is  something  wrong  with  the  cabin  system. 
The  ventilation  is  a  re(pjirement  to  withstand  the  heat 
upon  re-entry. 

Grissom:  My  area  of  res|)onsibilit v  is  the  flight  control 
svstem  and  the  autopilot.  At  the  time  the  capsule  sej)a- 
rates  from  the  Atlas  the  automatic  pilot  takes  over  and 
j)uts  the  capsule  in  the  proper  position  for  orbit,  and 
controls  it  in  its  attitude  as  it  orbits  around  the  earth, 
dhis  also  iiududes  the  sensors  that  sense  the  horizon  in 
order  to  control  the  attitude  properly.  It  includes  the 
reaction  controls  that  are  used  to  change  the  attitude  of 
the  capsule.  It  includes  the  hand  controller  which  the 
pilot  can  use  at  his  option  to  control  the  attitude  of  the 
capsule  himself,  or  in  the  event  of  an  automatic  pilot 
failure  he  then  can  control  the  attitude  of  the  capsule. 

Glenn:  My  area  is  the  cockpit  lavout.  or  the  Astro¬ 
nauts’  working  space  in  this — as  far  as  the  presentation 
of  instruments,  the  wav  information  from  these  instru¬ 
ments  is  sent  to  the  pilot — in  other  words,  how  we  want 
the  cockpit  organized.  This  is  an  area,  of  course,  that 
had  to  come  up  ahnost  immediately  as  soon  as  we  got  on 
the  project,  so  we  have  ahead v'  done  (|uite  a  bit  of  work 
in  this  field.  This  is  something  that  had  to  get  firmed 
up  fairly  early  in  the  program. 

It  is  also  an  area  that  is  a  little  difficult  to  tie  down 
sometimes  bec  ause  it  is  an  opinion  area.  As  any  of  you 
who  are  pilots  know,  you  can  get  as  many  ideas  on  in¬ 
strument  layout  as  vou  have  pilot  s  to  give  the  ideas. 

Cooper:  My  areas  are  the  ballistic  flights  with  the 
Redstone  missile,  both  the  stability  and  the  performance 
of  the  combination  of  the  missile  with  the  capsule  on  it. 


i.arpenter :  My  area  is  communications  and  navigation, 
fhe  communications  eml  touches  on  telemelrv  and  vcdce 
communications  and  some  of  the  radar  installations, 
beacons  and  so  forth.  Navigation  for  this  mission  is 
about  half  the  job  that  it  would  be  in  other  applications. 

It  is  generally  detection  of  and  correction  of  errors. 
In  our  case  it  is  solely  a  detection,  since  we  don't  have 
the  capability  of  correcting,  'fhis  touches  on  maps  that 
we  will  be  using,  plus  the  })eriscope  which  gives  us  the 
visual  presentation  of  the  ground  over  which  we  are 
flying. 

Question:  I  would  like  to  ask.  in  the  attitude  change, 
the  loO  degree  switch,  does  that  coriie  right  after  going 
into  orbit  or  before  re-entrv? 

Grissom:  As  soofi  as  the  capsule  separates  from  the 
Atlas  it  rotates  180  degrees  into  the  retro  attitude.  In 
case  there  is  a  malfunction  at  this  time,  if  the  speed  isn’t 
right  up  to  what  it  should  be  for  orbit,  the  retro  rockets 
can  be  fired  to  bring  us  back  in. 

Question:  | be  attitude  change  and  the  horizon  centers 
seem  very  similar  to  the  Discoverer  program.  Are  you 
following  that  very  closelv? 

Grissom:  \\  e  try  to  follow  all  programs  as  closelv  as 
we  have  time  for. 

Question:  At  what  stale  of  the  flight  was  the  escape 
tower  jettisoned? 

Shepard:  T  be  escape  tower  is  jettisoned  shortlv  after 
staging.  In  the  case  of  the  Atlas  of  course  that  means — 

Question:  At  half  staging? 

Shepard:  When  the  nose  drops  off.  Shortly  after  that 
time. 

Another  means  is  provided  in  addition  to  this  for 
separating  the  capsule  from  the  Allas.  It  is  one  which 
doesn  t  actuallv  show  when  the  capsule  is  joined  to  the 
Atl  as.  It  sits  down  underneath  the  grounded  body  of 
the  Atlas  and  it  is  a  much  lower  thrust  rocket.  At  that 
time  of  course  you  would  be  in  an  environment  which  is 
close  to  a  vacuum. 

Question:  I  would  like  to  know  the  maximum  number 
of  transverse  (Ts  you  expect  to  take  on  your  re-entry,  and 
for  what  period  of  time. 

Schirra:  Tor  the  normal  mission,  where  nothing  would 
go  wrong,  where  we  didn't  have  to  use  any  escape  meidi- 
anism,  the  maximum  (Ts  would  be  between  8  and  9. 
This  would  be  on  re-entry  as  well  as  on  boosted  flight 
into  orbit  u|)  to  orbital  insertions.  Of  course,  it  would 
then  reduce  to  zero.  The  impact  (i  is  on  the  order  r)f 
about  18  to  20  G’s;  somewhere  in  there. 

(Editor’s  Note:  G  is  a  unit  of  measurement  of  ac- 
celeration  as  so  many  times  the  acceleration  due  to  grav¬ 
ity.) 

Question:  How  long  have  vou  been  taking  8  or  9  G  s? 

Schirra:  I  bad  better  look  down  tbe  line  for  that  one. 

Grissom:  Do  vou  mean  how  long  will  you  sustain  that 
8  or  9  (Ts? 

Schirra:  It  is  not  verv  long.  It  is  probably  about  10 
or  15  seconds  at  the  most,  at  the  peak.  This  would  be 
^some  level  above,  say  5  or  6  G’s,  which  is  a  very  low 
order  of  G,  ])articularly  in  the  position  we  are  in. 

Question:  You  have  seen  the  X-15.  W  hat  do  you  think 
of  that  half  rocket  half  airplane? 

Glenn:  Well,  we  have  just  completed  talking  with  some 
of  the  ])eople  at  Edwards  AFB  about  the  \-15  and  re- 
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reived  a  real  good  briefing  up  there.  We  talked  with  the 
pilotii.  Scott  Crossfield  and  Boh  White.  Our  feeling,  I 
think,  pretty  much  matches  theirs,  that  these  are  com- 
])lementary  programs  rather  than  competitive  ))rograms. 

We  feel  that  there  is  a  great  deal  to  he  learned  in  both 
|)rograms.  Certainly  we  will  have  a  cross-feed  of  infor¬ 
mation  hack  and  forth  that  will  benefit  both  programs, 
rhe  information  that  both  programs  are  getting  is  needed 
for  the  design  of  better  future  space  vehicles. 

We  each  have  our  areas  of  specialization,  of  course,  in 
the  information  we  are  going  for.  But  certaiidy  we  are 
not  competitive  programs.  We  are  complementar\  ])ro- 
grams.  that  is  the  wav  we  look  at  il.  fliat  is  the  same 
\\a\  file  pilots  up  there  look  at  it. 

(Jiipstion:  Do  you  think  that  the  first  true  space  man 
will  he  one  of  vou.  or  the  man  who  flies  the  X-lo? 

(ilrnn:  'Phis  is  something  I  am  glad  you  brought  up  on 
the  ‘‘first"  thing.  This  is  something  we  all  feel  very 
stronglv  about.  W C  are  trying  to  more  or  less  ])lay  down 
the  idea  of  who  will  he  the  first  man.  1  know  that  tliis 
is  of  big  int(*rest  to  the  jiress  and  so  on.  hut  we  feel  that 
we  are  all  extremelv  fortunate  to  he  just  at  this  time  in 
histoiN.  where  we  can  take  part  in  such  a  big  venture 
as  tin.'*. 

% 

W  feel  that  is  much  more  important  than  whose  name 
happens  tf)  he  on  the  first  ticket  to  go. 

As  far  as  which  program  we  would  consider  to  take 
the  first  man  in  space.  1  don  t  know.  We  are  both  getting 
the  same  altitude.  We  will  he  the  first  into  orbital  fliglif 
with  this.  Ihey  don't  plan  orbital  flight  with  the  \-lo 
right  now.  of  course.  So  you  can  dilTerentiate  it  that 
wav.  if  you  would  like.  As  far  as  who  gets  to  the  altitude 
first.  1  don  t  know  .  I  his  secerns  to  me  to  he  relatively 
unimportant. 

Shepard:  (’ould  I  add  to  that?  That  was  a  verv  fine 
comment.  I  think.  1  think  something  here  is  verv  jierti- 
nent  to  vour  (|uestion.  related  directlv,  really,  in  that  we 
can  t  afford  to  cjuihhle  about  this  sort  of  thing'.  W  e  are 
concerned  with  advancing  the  technology.  I  think  if 
you  want  to  speak  .seriously  about  advancing  technology 
and  racing  with  anyone,  that  we  have  other  considera¬ 
tions  outside  the  continental  limits. 

Question:  flow  will  the  first  man  he  selected?  What 
will  he  the  determinifig  factor? 

Piurers:  \  don’t  think  we  have  an  answer  for  vou  right 
now.  If  these  Astronauts  maintain  their  current  highlv 
competiti\e  levels  of  capability,  it  could  well  go  to  lot. 

Question:  Have  an\  of  \ou  anv  ideas  as  to  which  sim¬ 
ulation  training  program  \ou  consi(^er  the  most  effective 
and  most  important:  that  is,  work  with  the  side  stick 
controller  in  the  air-hearing  chair  setup,  or  centrifuge 
work,  or  a  combination  centrifuge-periscope,  or  what 
part  of  it?  I  he  work  w  ith  the  control  svstem  or  what? 

Cooper:  (  think  they  all  are  verv  important.  I  think 
that  each  one  has  had  its  area  of  importance  in  training. 

It  would  he  hard  to  sa\  any  one  particular  one  miglit  h(‘ 
the  verv  most  important  one. 

I  think  that  for  the  mission  simulation,  as  far  as  feel¬ 
ing  the  (/  forces  in  the  practice  of  controllahilitv.  one  of 
the  best  ones  we  ha\e  had  so  far  has  been  the  centrifuge. 
However,  there  will  he  otliers  that  will  he  e(piallv  as  im¬ 
portant  and  equally  as  good  training. 

Schirra:  The  first  thing  I  think  of  is  the  fact  that  not 
all  simulators  are  read\.  So  as  a  result  we  are  doing 
parts  of  it.  For  example,  in  the  centrifuge  we  use  the 
side-arm  controller  coupled  into  an  analog  computer. 


and  then  experience  G's  and  try  to  find  out  at  what  worl 
level  wc  could  perform,  or  at  what  task  level  we  couh 
perform,  while  undergoing  (Ts. 

A  further  step  to  that  would  he  the  illusions  and  sensa 
tions  on  this  air-hearing  couch,  for  example,  again  usin* 
the  side-arm  controller,  tying  the  periscope  together  witl 
the  instrument  presentation.  So  each  one  is  adding.  Anc 
as  they  become  available  they  will  l>ecome  more  interest 
ing  until  we  have  the  whole  capsule  to  practice  with. 

Question:  Are  there  anv  plans  to  integrate  all  of  tlie'^c 
things  togetlier,  to  trv  to  get  as  close  control  simulatior 
as  possible  up  to  the  point  of — 

Schirra:  \\  ithin  reason,  yes. 

Question:  (General  Hitland.  in  enumerating  the  area* 
of  res|)onsihilit\  vou  didn’t  mention.  I  think,  recover) 
systems  and  techniepies.  What  agency  has  the  respon¬ 
sibility  on  that? 

Powers:  We  have  a  joint  agreement  with  the  Defense 
Department.  Our  recoverv  force  is  under  the  Fourth 
Destroyer  Flotilla,  I  iiited  States  \avy  organization, 
ufider  the  command  of  Admiral  Smith,  of  Nor  folk.  It  is 
a  joint  force. 

Question:  d  hat  is  the  reco\ei  \  operatiofi.  But  what 
about  reco\t*ry  sxstems?  We  are  confremted  with  the 
problem  of  getting  cme  or  more  of  these  fellows  to  hack 
out  of  this  circle*  up  tlu*r(*.  So  far.  as  far  as  I  know,  wc 
haven’t  numaged  to  get  a  milk  bottle  hack. 

Powers:  McDonnell  is  marujfacturing  the  capsule. 

Question:  Who  is  minding  the  store  as  far  as  tr\ing 
to  work  out  a  foolproof  system? 

Powers:  NASA,  the  Space  Task  (iroup.  We  ha\e  come 
about  as  close  as  arnhodv  has  come  to  reco\ering  any 
object  from  orbit  in  our  ‘‘Big  Joe  ’  shot  in  Septeinher  at 
Cape  (Canaveral.  We  got  near  the  velocities  that  we 
would  normally  encounter  in  re-entry  from  orbit.  J  his 
was  the  first  of  a  series  of  steps  in  trying  to  prove  out 
the  systefn. 

Question:  A'ou  are  leaning  heavily  on  the  Disco\er(*r 
recoverv  program  for  informatioji,  aren’t  you? 

Powers:  We  are  acquiring  as  much  data  as  it  is  |)(>s- 
sihle  to  get  from  it.  We  want  to  take  advantage  of  all 
they  are  learning.  " 

General  Hitland:  \  think  this  is  more  in  the  environ¬ 
mental  area,  rather  than  a  direc  t  application  of  hardware 
to  the  Mercurv  capsule.  We  are  not  testing  ain  specific 
components  hut  getting  information  on  the*  (‘rivironment 
and  procedures  that  could  apply. 

Shepard:  Do  vou  think  we  should  explain  before*  we 
leave  tliis  that  we  are  not  considering  using  the  (1)  ing 
trapeze  method?  W  hen  we  talk  about  rt*cov(*ry.  wc*  are 
talking  about  after  the  landing.  Possibly  you  are  talking 
about  recovery  coming  hack  in.  We  are  speaking  of  the 
capsule  itself.  As  just  pointed  out.  this  is  under  the  di¬ 
rection  and  guidance  of  the  Spac*e  flask  (/roup  of  the* 
NASA,  McDonnell  being  the*  prime  contractor  on  it. 

Question:  Can  )  ou  give  us  anv  idea  ori  when  )ou  w  ill 
have  the  first  manned  missile  flight? 

Powers:  J  coulcln  t  hegir)  to  give  vou  a  date*. 

We  must  prove  out  the  c*apsule.  push  farther  down  the* 
road  on  the  astronaut  training,  get  more  range  facilities, 
and  then  we  will  fire  it.  A  lot  depends  on  the  upcoming 
series  of  “Little  Joe’’  tests.  W  e  mav  or  may  not  run  an 
additional  “Big  Joe.” 

{Continued  on  pufte  51) 
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Designed,  developed  and  built  by  Cook  Electric 


The  system  is  complete.  A  14  minute  color  sound 
movie  by  Cinefonics,  Inc.  is  available  by  request. 

This  Mobile  Range  Instrumentation  System  is  an¬ 
other  example  of  the  ability  of  Cook  Electric  Com¬ 
pany  to  design,  develop,  and  build  complex  systems. 
You  receive  prompt  attention  from  the  scientists  and 
engineers  of  Cook  Electric  in  meeting  your  specifica¬ 
tions  and  delivery  dates.  You  get  competitive  prices, 
and  the  highest  quality.  Call  Cook  Electric  in  on 
your  next  instrumentation  project. 


These  33  vans  of  electronic  instruments,  deployed 
over  a  3  site  system  were  designed  to  control  missile 
flights,  and  to  store  missile  flight  data  for  later  de¬ 
tailed  study.  The  system  gathers,  records,  displays, 
and  dispenses  missile  positional  information.  It  gen¬ 
erates  and  records  missile  cgmmand  signals,  and 
provides  timing  marks  for  recording  reference.  The 
system  provides  facilities  and  accessories  for  self 
maintenance,  and  provides  accurate  air  conditioning. 
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MOBILE  RANGE  INSTRUMENTATION  SYSTEM 


I  LIKE 
TO  TALK 
ABOUT  "HAMS" 


by  WILLIAM  J.  LAHIFF,  W2IVT 
Liaison  Engineer,  Lewyt  Manufacturing  Corp. 


13  KKOKK  STAKTING  lliis  article,  I 

would  like  to  su^fresl,  as  background 
information,  the  story  entitled 
“The  Radio  Amateur — America’s  Se¬ 
cret  Vleapon*’  by  Rrigadier  General 
John  Besti<-.  which  a|»|)eared  in  SlC- 
NAI..  December  lOoR.  It  is  significant, 
timely  and  worth)  of  anyone’s  time 
inter«‘sted  in  “Ham  Radio.” 

During  the  past  few  years  certain 
trends  which  various  amateur  groups 
have  drifted  toward  have  not  always 
been  in  ke(*ping  with  princijiles  and 
procedures  nu»st  beneficial  to  them¬ 
selves  or  the  state  of  the  art.  The 
trend  toward  mere  “rag  chewing” 
with  purchased  (npiipments  tends  to 
reduce  the  prestige  of  the  amateur 
and  materially  lessen  his  value  to  the 
military,  one  of  his  greatest  assets. 

However,  many  of  these  trends 
while  truthful  to  a  degree,  are  often 
completely  exaggerated. 

For  example  the  following  (juote 
made  recently  b\  a  ham  radio  opera¬ 
tor:  “While  a  few  venturesome  souls 
have  explored  the  wide  open  spaces 
of  six  and  two  meters  and  above,”  is 
in  my  opinion  a  misrepresentation 
without  fa(‘t. 

1'he  six  and  two  meter  bands  in 
the  metr<*polilan  areas  are  actually 
crowded.  '\  he  efforts  of  s(une  of  the 
more  seri«ms  experimenters  to  obtain 
a  few  kilocycles  on  the  h>w  end  of 
the  144  megacycle  band  for  the 
exclusive  use  of  (A\  for  Si’atter  and 
Moon  Ih  nince  communications  bear 
witness  to  this  fact.  Many  amateurs 
are  using  the  220.  120  and  121.1 

megacycle  bands  not  only  for  verbal 
and  code  communications  but  tele¬ 
vision,  as  well.  The  amateur  popula¬ 
tion  does  decrease  with  increasing 
radio  frequency,  due  to  technical  dif¬ 
ficulties  of  which  1  will  write  more 
later.  Perhaps  the  geographical  loca¬ 
tion  of  the  originator  of  the  above 
(jUote  has  lead  him  to  a  false  assump¬ 
tion. 

It  has  been  staled  also,  that  ama¬ 


teurs  are  “utilizing  techniques  and 
procedures  virtually  unchanged  since 
the  days  of  Hiram  Percy  Maxim.” 
WVII,  how  wrong  can  one  be?  As 
far  as  the  authenticity  of  this  state¬ 
ment  is  concerned,  may  I  refer  our 
readers  to  the  article  by  Lt.  Gen. 
James  D.  O’Connell,  USA  (Ret.), 
former  Chief  Signal  Officer,  which 
appeared  on  page  16  of  the  July  19.59 
issue  of  Signal  Magazine,  “The  Ama¬ 
teur  and  the  Military  Affiliate  Radio 
System.” 

It  is  gratifying  to  note  that  the 
average  amateur  today  is  in  touch 
with  present  techni(|ues  and  through 
personal  desire  or  guidance  from  a 
friend  strives  to  advance  his  horizons 
in  all  phases  of  amateur  activities. 

Any  idea  that  the  amateur  is  sadly 
out  of  touch  with  present  techniques, 
is  not  true.  As  a  case  in  point,  I  have 
introduced  a  number  of  teen-age  boys 
to  ham  radio  via  the  Novice  route 
and  although  their  ham  experience 
does  not  exceed  two  years  they  are 
conversant  with  F'orward  and  Tropo¬ 
spheric  Scatter  and  the  other  modern 
techniques.  Not  that  they  daily  engage 
in  communications  or  experimentation 
with  Scatter,  Multiplexing  or  Diver¬ 
sity  systems,  but  their  academic  in¬ 
terest  is  high  and  they  eagerly  as¬ 
similate  information  available  in  the 
technical  periodicals.  D.  S.  Kennedy 
&  Co.  or  Gabriel  Co.  would  surely  be 
intrigued  by  a  purchase  order  issued 
bv  16-year  old  John  Q.  Ham  for  a 
6()-foot  dish  to  be  erected  on  a  New' 
York  City  apartment  roof-top.  Also, 
the  ham  has  only  one  voice  or  key 
and  consequently  does  not  have  a 
re(|uirement  for  multiplexing.  Enough 
hams  are  now  engaged  in  radio  tele¬ 
tv  pe  operation  so  amateur  publi¬ 
cations  feel  it  proper  to  maintain  a 
monthly  column  devoted  to  the  tech- 
ni(jue. 

The  number  of  true  experimenters 
in  the  amateur  ranks  has  always  been 
small  when  compared  with  the  total 


number  of  licensed  amateurs.  Al¬ 
though  the  rank  and  file  do  not  con¬ 
tinuously  engage  in  experimentation, 
some  of  the  total  information  gen¬ 
erated  does  rub  off  on  each  individ¬ 
ual.  Probably  one  of  the  greatest 
amateur  contributions  to  military 
communications  science  occurred 
during  the  early  days  of  World  War 
II,  when  hams  were  avidly  sought  by 
radar  suppliers  because  of  their  UHF 
(then)  experience.  Not  all  hams  had 
previously  experimented  with  and 
built  five  meter  equipments,  but  thev 
were  all  aware  that  a  two-inch  length 
of  wire  exhibited  considerable  induc¬ 
tive  reactance  at  200  megacycles,  a 
fact  that  many  engineers  who  had 
spent  a  life  time  developing  lower 
frequency  equipment  had  yet  to  learn. 

The  number  of  radio  amateurs  who 
engage  in  experimentation  is  deter¬ 
mined  by  many  factors.  Interest  is 
one,  and  I  believe  that  most  hams  at 
some  time  or  other  have  ideas  they 
would  like  to  prove.  » 

Another  factor  is  financial  status. 
Many  a  bright  idea  has  gone  down 
the  drain  because  the  ham  could  not 
afford  the  money  for  necessary  equip¬ 
ment.  Amateur  activity  in  the  Micro- 
wave  bands  has  been  retarded  by  the 
high  cost  of  microwave  components 
and  test  equi]>ments.  These  compo¬ 
nents  can  be  fabricated,  but  few’  hams 
have  the  necessary  machine  tools,  etc. 
But  to  prove  the  exception  to  the  rule, 
an  amateur  group,  the  San  Bernardino 
Microwave  Society  has  developed 
microwave  com|)onents  fabricated 
from  tin  beer  cans — an  exceptional 
feat,  because  hams  in  general  are  a 
rather  sober,  serious  type. 

Location  of  the  ham  station  is  a 
major  factor.  The  city  dweller  can¬ 
not  put  extensive  antenna  arrays  on 
his  apartment  house  roof-to|)  nor  run 
one  hundred  feet  of  waveguide  from 
the  roof  tc)  his  apartment.  He  also 
cannot  participate  in  Scatter  work 
because  of  high  ambient  electrical 
noise.  The  ham  on  a  Kansas  farm, 
because  of  the  s|)arse  amateur  popu¬ 
lation,  cannot  find  a  local  ham  to 
participate  in  microwave  communi¬ 
cation  experiments. 

4'ime  is  another  factor.  Back  in 
19.59  tlu*  ham  could  build  the  simi)ler 
transmitters  and  receivers  of  that  era 
in  a  few'  evenings.  In  fact,  the  bread¬ 
board  e(|uipmentf^\(^ those  days  were 
constantly  changed  and  circuits  were 
also  changed  on  a  weekly  basis.  The 
bam  designing  and  building  the 
multi-tube  (or  transistorized)  com¬ 
plex  e(|uipments  necessary  today  is 
confronted  with  shielding  problems 
(brake  and  shear  in  the  living  room  i 
spurious  radiation  problems  (see  anv 
Stoddard  ecjuipments  in  surplus?  ) 
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and  a  host  of  other  considerations 
amountinji  to  a  three  or  six  months 
building  period. 

1  he  fact  that  radio  amateur  sta¬ 
tions  are  composed  mainly  of  com¬ 
mercially  produced  equipments  is  not 
coiKlusive  })roof  that  the  amateur 
owner  is  not  an  experimenter.  Many 
articles  published  in  the  amateur 
journals  hear  titles  such  as  “Updating 
the  Super  Pro.*’  “Better  Selectivity 
for  the  HRO,”  etc.  If  you  visit  the 
local  radio  dealer  and  look  over  the 
used  amateur  equipment  for  sale  you 
will  observe  that  many  commercial 
equipments  have  lieen  modified  in  the 
interests  of  circuit  improvement  or 
experimentation. 

As  can  he  seen,  it  has  become  in¬ 
creasingly  difficult  for  the  amateur 
radio  operator  to  participate  in  the 
many  facets  of  electronics.  The  ama¬ 
teur  has  used  his  own  money  and 
facili  ties  in  the  past,  hut  present  day 
technological  advances  d  e  rn  a  n  fl 
greater  expenditures  and  improved 
facilities  if  the  amateur  is  to  continue 
his  contributions  to  the  military  effort 
to  the  same  degree  he  has  in  the  past. 

In  my  opinion  the  real  need  of  the 
military  is  for  technicians  rather 
than  communicators.  The  communi- 
cat<u  training  period  is  relativelv 
short,  whereas  it  takes  years  to  pro¬ 
duce  competent  technicians.  There¬ 
fore.  it  seems  h>gical  that  the  mili- 
tar\  agencies  should  provide  aid  to 
the  amateur  in  the  form  of  better 
technical  information,  aid  in  ob¬ 
taining  ecjuipment  and  establishment 
of  particular  facilities  necessary  for 
amateur  experimentation. 

As  the  military  agencies  have 
already  established  AlAHS  to  en¬ 
courage  amateur  training  tailored  to 
military  needs,  it  appears  that  MARS 
is  geared  to  assume  additional  re¬ 
sponsibilities  as  follows: 

(  1  I  Generate  papers  describing  cur- 
rtMit  electronic  techniijues  used  by  the 
military.  I  he  articles  should  include 
schematics,  design  criteria  discussions, 
advantage's  and  disadvantages  of  the 
system.  Available  papers  should  be 
ad\t*rtised  in  the  amateur  periodicals, 
and  shouhl  be  available  to  the  amateur 
upon  reipjcst,  at  no  charge.  (2)  Con¬ 
tract  with  competent  technical  authors 
to  write  articles  for  the  amateur  peri¬ 
odicals  to  ac(|uaint  the  amateur  with 
current  military  communication  tech- 
niijues.  t3)  Establish  a  te'chnical  in¬ 
formation  service  to  which  amateurs 
intt'iested  in  specific  techniques  could 
apply  for  information.  (1)  Make 
available  to  the  amateur  on  a  no 
charge,  loan  or  nominal  charge  basis 
(  remembering  that  some  young  hams 
ha\e  a  weekly  allowance  of  less  than 
five  dollars),  special  surplus  equij)- 


ment  such  as  waveguide  components, 
microwave  tubes,  test  equipments,  etc. 
Original  amateur  experiments  on 
I  UF  (5  meters)  were  conducted  with 
simple  gear  for  local  contacts.  It  is 
conceivable  that  a  program  of  this 
sort  would  interest  amateurs  in  micro- 
wave  operation,  even  under  the 
limiting  conditions  detailed  jirevi- 
ously.  (5)  Set  up  facilities  at  mili¬ 
tary  establishments  for  use  by  ama¬ 
teurs  in  Scatter,  Moon  Bounce  and 
other  experiments  requiring  low'  noise 
locations  and  the  types  of  antenna 
arrays  the  amateur  could  not  afford. 
Amateur  radio  clubs  in  the  vicinity 
of  military  bases  (where  it  is  feasible 
to  supply  housing  and  antenna  facili¬ 
ties  (  would  be  invited  to  build  and 
operate  the  additional  required  equip¬ 
ments. 

The  establishment  of  the  Novice 
Class  license  in  the  prestMit  form  for 
amateurs  has  proven  sound  and  has 
resulted  in  a  large  increase  in  the 
number  of  amateurs  without  materi¬ 
ally  reducing  amateur  standards.  I 
believe  the  average  beginner  is  in¬ 
trigued  by  the  possibility  of  com¬ 
munication  over  long  distances  by 
radio  and  without  this  romantic  as¬ 
pect  fewer  people  would  develop  in¬ 
terest  in  ham  radio.  Any  idea  to 
restrict  all  netveomers  to,  say,  two  and 
six  meters  for  a  period  of  three  to 
five  years  would  certainly  reduce 
drastically  the  number  of  new  appli¬ 
cants,  leaving  fewer  amateurs  of 
draftable  age. 

In  conclusion,  let  us  not  forget  the 
terrific  services  rendered  by  amateur 
operators  in  time  of  national  emer¬ 
gencies,  in  peace  or  war.  Let  us  also 
pay  a  tribute  to  them  for  their  phone 
patching  accomplishments  wherein 
amateurs  take  messages  from  inac¬ 
cessible  areas  of  communication  and 
link  loved  ones  with  home. 

No — the  secret  weapon  is  not  obso. 
lete.  The  radio  amateur  has  done 
remarkably  well  in  this  age  of  in¬ 
creased  tempo  and  complexity  in 
technology.  “Breakthrough”  is  not 
achieved  by  the  garret  inventor  of 
yesterday,  but  by  team  work.  Govern¬ 
ment  direction,  funds,  and  large  com¬ 
mercial  engineering  laboratories  are 
necessary  to  accomplish  the  dictated 
technological  advances  necessary 
lomorrow'.  The  concept  has  changed 
— we  cannot  wait  for  “normal  devel¬ 
opment”  of  our  technical  arts  as  we 
did  in  the  past.  And  so  it  is  with  the 
radio  amateur,  the  concept  is 
changing.  If  the  military  desires  to 
keep  the  secret  weapon  shiny,  bright 
and  ready  for  use,  the  radio  amateur 
must  be  included  as  a  member  of  the 
team. 


billions 

of  trouble-free 
operations  with 

^ONITRON 

# 

all-solid-state 

SEQUENTIAL 

SCANNERS 

MONITRON  is  an  electronic  scanner  which 
■monitors  from  8  to  256  <  on-off '.or  go-no-go 
input  signals.  Scanning  rates  range  from  15 
cps  to  1  kc,  meeting  the  bandwidth  require¬ 
ments  of  almost  any  application.  ■ 


CODER  DECODER 


•  All  solid-state  components 

for  years  of  reliable,  maintenance-free 
service 

•  Modular,  plug-in  design 

for  Instant  replacement  and  future  system 
expansion 

•  Fully  compatible 

with  existing  telephone,  telegraph  and 
microwave  practice 

•  Available  either  in  integrated  systems  or 
component  modules 

Anywhere  you  have  need  tor  alarm  monitoring, 
centralized  control,  or  an  automatic  alarm- 
and-control  closed  loop,  you'll  *  find  that 
Monitron  offers  performance  advantages  over 
any  other  system. 

Monitron  is  widely  used  for  supervisory  con¬ 
trol  in  pipeline  and  railroad  applications,  for 
microwave  alarm  systems  in  unattended  sta¬ 
tions,  and  for  RDM  multiplexing  systems.  Other 
uses  Include  telemetering  digital  Information, 
converting  parallel  data  to  serial  data,  and 
time  multiplexing  of  .slowly  changing  or  quasi- 
static  signals.  Cost  is  comparable  with  older- 
style  systems;  reliability  and  ease  of  opera¬ 
tion  are  way  ahead. 

• 

For  more  information; 
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RCA  SILICON  RECTIFIERS 


Advanced  manufacturing  techniques 
and  extensive  quality-control  proce¬ 
dures  are  your  assurance  of  reliability 
and  long  life  when  you  specify  RCA 
Silicon  Rectifiers.  Every  RCA  Silicon 
Rectifier  you  receive  has  been  subjected 
to  a  24-hour  seal  test  under  pressures 
in  excess  of  5  atmospheres,  and  has 
been  stabilized  by  repeated  thermal 
cycling  over  the  full  operating-tempera¬ 
ture  range  before  final  electrical  test¬ 
ing.  Every  RCA  Silicon  Rectifier  you 
receive  has  also  been  subjected  to  the 
following  extra  tests  to  insure  depend¬ 
able  performance  under  extreme  condi¬ 
tions:  reverse  (leakage)  current  at 
25‘’C ;  forward  characteristics  at  25°C ; 
high-temperature  dynamic  reverse 
(leakage)  current  test  at  full  load  cur¬ 
rent  and  maximum  rated  voltage.  In 
addition,  samples  from  every  produc¬ 
tion  lot  of  RCA  Silicon  Rectifiers  are 
subjected  to  life  tests  under  maximum 
rated  conditions  of  temperature,  cur¬ 
rent,  and  voltage  to  provide  further  as¬ 
surance  of  RCA's  high  standards  of 
quality. 


7  Types  for  INDUSTRIAL  and  MILITARY  Power  Supplies 

Maximum  Ratings,  Absolute-Maximum  Values:  For  supply 
frequency  of  60  cycles  and  with  resistive  or  inductive  load 


RCA 

Type 

Peak 

Inverse 

Volts 

DC 

Forward  Ma 
at  Ambient 
Temperature 
of  50®C 

C  H  A  R  A 

C  T  E  R  1  S  T  1  C  S 

at  Ambient 
Temperature  of  2S°C 

at  Ambient 

Temperature  of  150<*C 

Maximum  Reverse 
Current  (DC)  at 
maximum  peak 
inverse  voltage 
(ua) 

Maximum  Reverse  Current 
(averaged  over  one  complete 
cycle)  at  maximum 
peak  inverse  voltage 
(ua) 

1N536 

50 

750 

5 

400 

1N537 

100 

750 

5 

400 

1N538 

200 

750 

5 

300 

1N539 

300 

750 

5 

300 

1N540 

400 

750 

5 

300 

1N1095 

500 

750 

5 

300 

1N547 

600 

750 

5 

-  350 

6  Types  for  MAGNETIC-AMPLIFIER  Applications 
requiring  exceptionally  low  leakage  current 


1N440  B 

100 

750 

0.3 

100 

1N441  B 

200 

750 

0.75 

100 

1N442  B 

300 

750 

1.0 

200 

1N443  B 

400 

750 

1.5 

200 

1N444  B 

500 

650 

1.75 

200 

1N445  B 

600 

650 

2.0 

200 

Contact  the  RCA  Field  Office  nearest  you  for  information  on  types  for 
your  specific  applications.  For  technical  data  see  the  new  RCA  HB-10 
SEMICONDUCTOR  PRODUCTS  HANDBOOK,  or  write  RCA  Com¬ 
mercial  Engineering,  Section  L-6()N\. Somerville,  N.  J. 


EAST; 

744  Broad  Street 
Newark  2,  New  Jersey 
HUmboldt  5-3900 


GOVERNMENT: 

224  N.  Wilkinson  Street 
Dayton  2,  Ohio 
BAIdwin  6-2366 


WEST 

6355  E.  Washington  Blvd. 

Los  Angeles  22,  Calif. 

RAymond  3-8361 
EAST  CENTRAL:  NORTHEAST 

714  New  Center  Bldg.  64  “A"  Street  1625  “K"  Street,  N.  W. 

Detroit  2,  Mich.  Needham  Heights  94,  Mass.  Washington  6,  D.  C. 

TRinity  5-5600  Hlllcrest  4-7200  District  7-1  260 

CENTRAL  Suite  1  154,  Merchandise  Mart  Plaza,  Chicago  54,  Illinois.  WHitehall  4-2900 
ALSO  AVAILABLE  AT  YOUR  LOCAL  RCA  SEMICONDUCTOR  DISTRIBUTOR 


RADIO  CORPORATION  OF  AMERICA 

SCMICONDUCTOR  AND  MATERIALS  DIVISION  •  SOMERVILLE,  N.  J. 


by  Major  General  Harold  W.  Grant 

COMMUNICATIONS  TOMORROW 

% 

Director  of  Communications  -  Electronics,  HDQ.,  U.  S.  Air  Force 


IMI’LIKI)  IN  TiiK  challefijie  of  tomor¬ 
row  is  the  problem  of  defining  our 
future  rmnrnunieations  syj^tems  ob- 
jeetives  and  identifying  the  most 
promising  avenues  of  endeavor  to 
meet  them.  As  a  senior  member  of 
the  “Board  of  Directors”  of  an  or¬ 
ganization  responsible  for  operating 
tlie  largest  communications  system  in 
the  world,  I  feel  qualified  to  make 
S(une  observations  concerning  factors 
wbicli  will  influence  the  shape  of 
things  to  come  in  “Communications 
— Tomorrow.'*  I  ask  vour  indulgence 
if  my  remarks  appear  to  be  flavored 
bv  mv  Air  Force  experience;  even  so, 
much  of  what  I  have  to  say  will  also 
apply  generally  to  communications 
systems  of  the  other  military  services. 

You  are  all  well  aware  that  com¬ 
munications  systems  of  the  world  and 
especialK  those  of  the  I  .  S.  militarv 
have  grown  rapidly  since  the  end  of 
World  War  II;  they  are  continuing  to 
expand  at  an  astounding  pace.  You 
will  he  interested  to  know  that  in  the 
Air  Force  alone  the  10.S9  communi- 
cations-electronics  budget  was  10 
times  that  of  1950 — a  thousand  per- 
c<Mit  incrt*ase!  This  explosive  growth 
in  military  communications  can  he 
partially  attributed  to  the  greater  re¬ 
liance  that  must  he  |)laced  on  elec¬ 
tronic  devices  as  the  demands  for 
sp(*ed  and  accuracy  exceed  human  ca¬ 
pacity.  But  even  more  important,  and 
less  often  appreciated,  is  the  greater 
and  greater  need  for  much  more  fa¬ 
cile  and  responsive  communications 
systems  to  permit  absolute  control  of 
weapons  and  forces  now  deployed  and 
operating  ifi  a  vastly  expanded  vol- 
iinit*  of  space.  This  greater  need 
sttMus  directly  from  the  lethal  nature 
of  contemporar\  weapons,  the  ntxes- 
sity  for  controlling  the  release  of 
these  wea|)ons  at  the  highest  level  of 
government  and  the  requirement  for 
rapid  and  coordinated  delivery  of 
weapons  to  their  targets  slu)uld  such 
action  become  necessarv.  This  awe¬ 
some  military  responsibility  demands 
fool-proof,  ultra-rapid  and  precise  ex- 
<*hanges  of  intelligence,  operational 
data  and  critical  command  decisions 
on  a  global  basis. 

This  fact  dictated  the  extensive  im¬ 
provements  we  have  made  in  militai  y 


communications  s) sterns  over  the  past 
decade  and  is  the  reason  the  Air 
Force  is  now  engag(*d  in  a  program 
known  as  “Quick  Fix*’  designed  to 
utilize  proven  techniques  and  the 
most  advanced  equipments  immedi¬ 
ately  available  to  bring  our  system  up 
to  the  present  day  state  of  the  art.  in 
the  shortest  period  of  time. 

However,  as  the  time  for  decision 
arul  reaction  is  further  compressed 
with  the  rapid  development  of  new 
weapons,  most  of  the  communications 
techni(|ues  emjrloyed  todav  fall  short 
of  the  re(}uirements  of  tomorrow’s 
command  and  control  systems. 

In  other  words,  the  Air  Force  be¬ 
lieves  that  it  is  no  longer  enough,  in 
fact  it  is  no  longer  consistent  with 
the  plans  for  our  country’s  survival, 
to  put  together  by  piecemeal  methods 
a  communications  system  that  aims 
rnerel\  to  catch  up  or  keep  pace  with 
current  military  requirements.  Bather 
we  must  anticipate  further  needs  and 
future  weapons.  We  must  he  ready 
for  them  before  they  have  complected 
the  journey  from  the  drawing  hoard 
to  the  factory,  and  actually  come  into 
being.  To  meet  the  anticipated  re- 
(juirements  of  the  future  air  weapons 
is  the  mission  of  a  program  known  to 
most  of  you  as  IBO-L  or  the  AIRCOM 
-Modernization  Program. 

Urgency  of  Moderuizatiou 

The  Air  Force  believes  that  it  is  a 
matter  of  the  utmost  urgency  to 
modernize  its  communications  net¬ 
work  around  the  world.  We  need  only 
halarue  a  simple  ecpjation.  On  either 
side  arrange  the  factors  of  absolute 
destructive  power,  absolute  range  and 
at  least  ajjproximate  accuracy  of 
wea|)ons.  Place  alongside  them  the 
factor  of  time.  Now  we  see  that  the 
first  three  factors  will  cancel  each 
other  out.  and  we  are  left  with  the 
all-important,  the  critical  factor  of 
time.  What  does  this  mean?  It  means 
that,  in  a  broad  sense,  time  has  be¬ 
come  a  weapon.  It  means  that,  when 
the  other  factors  are  balanced  out, 
the  side  that  is  given  time,  that  gains 
time,  that  uses  time  more  eliiciently. 
will  be  the  stronger.  And  all  this  is 
wrapped  up  in  the  art  and  the  proper 
use  of  communications. 


I  would  like  to  cpiote  a  few  remarks 
from  a  recent  talk  l)y  General  LeMay 
given  before  the  1959  convention  of 
the  Armed  Forces  Communications 
and  F^lectronics  Association  in  Wash¬ 
ington  (“Military  Communications  in 
This  Era.”  August  1959  SiGxNAL).  He 
said — “1'he  world  as  man  once  knew 
it  is  shrinking  at  an  alarming  rate. 
...  It  took  the  Pilgrims  51  days  from 
the  time  they  left  FYigland  to  sight 
Cape  Cod.  Alodern  ships  make  the 
journey  in  five  or  six  days;  jet  air¬ 
craft  do  it  in  a  matter  of  a  few  hours: 
missiles  could  do  it  within  minutes. 
Relatively  speaking  then,  if  one  were 
to  consider  the  earth  in  Pilgrim  days 
as  the  size  of  a  basketball — now,  it  is 
the  size  of  a  pea.”  Referring  to  pro¬ 
jected  Ballistic  Missile  Early  Warn¬ 
ing  Sites,  General  LeMay  explained 
that  these  sites  were  designed  to  give 
this  country  as  much  warning  as 
possible  of  a  missile  attack.  This 
warning,  he  said,  will  be  15  or  20 
minutes  at  best,  of  which  a  minute 
and  a  half  is  allocated  for  communi¬ 
cations.  -And  to  close  this  (juotation 
from  General  LeMay:  “When  minutes 
spell  the  difference  between  life  and 
death  of  a  nation,  every  second — in 
fact,  everv  micro-second  counts. 
Again,  communications  is  the  key. 
and  again,  it  must  be  accurate,  rapid 
and  reliable- -there  is  absolutely  no 
margin  for  error.’ 

Fiftt'en  minutes — this  is  the  brief 
interval  that  the  Air  lY)rce  has  to 
work  with.  lt*s  not  very  much.  It*s 
the  time  we  might  take.  say.  to  walk 
to  the  corner  drug  store  and  back. 
Or  listen  to  a  radio  news  round-up. 
Within  this  interval,  in  the  event  of 
an  attack,  our  planes  must  be  in  the 
air.  our  missiles  and  counter-missiles 
launched,  our  counter-measures  set  in 
motion,  our  populations  warned  to 
take  shelter.  A  large  part  of  these 
defense  and  retaliatory  measures  must 
be  coordinated  across  the  world  by 
AIRCOM.  Is  it  any  wonder  that  we 
in  the  Air  F5)rce  have  an  urgent  sense 
of  the  job  to  be  done  in  creating  a 
communications  network  that  will 
meet  our  net‘ds  today — and  tomor¬ 
row? 

While  the  demands  of  tomorrow's 
{(.outinued  on  page  32) 
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Elcctrowritcr  instruments  are 


“writing  telephones”,  transmitting  written  messages  or  sketches  over  regular  phone  circuits. 


You  write  with  a  pen  on  paper  as  on  any  note  pad,  and  as  you  move  your  pen  the  remote  receiver  or  receivers 
instantaneously  and  faithfully  reproduce  the  copy  as  you  write  it.  Any  number  of  Electrowriter  instruments,  in  any 
desired  combination,  any  distance  apart,  can  be  interconnected.  No  extraneous  power  supplies  are  required.  The  instru¬ 
ments  are  self-contained  and  fully  transistorized. 


Electrowriter  instruments  can  be  attached  to  the  telephone  system  normally  used  by  plants  and  offices,  permitting 
alternate  message  and  voice  service.  Messages  between  Electrowriter  stations  will  pass  through  the  switchboard  in  the 
same  manner  as  telephone  calls.  Electrowriter  “leave  word”  service  is  available.  When  you  call  a  “leav'e  woi  d”  station, 

the  Electrowriter  Receiver  is  automatically  connected  to  the  line,  and  you  can  write 
,  - -  ,  ■  any  number  of  messages  to  the  unattended  station. 


Write  jor  brochure  today  to  Comptometer  Corporation,  5600  Jarvis  Avenue,  Chicago  48,  III. 
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Operation 


by  DONALD  A.  HIPKINS,  Deputy  Administrator 
Small  Business  Administration 


Protector  of  Small  Business 


Fok  somk  vkaks  tmkkk  lia^  been  an  or^aiii/ational  unit 
of  the  Federal  (h)veinnient  charged  with  certain  re¬ 
sponsibilities  to  assist  Mnall  business.  At  one  time  this 
unit  was  in  the  Department  of  (^nnmerce.  Durin»i  World 
W^ar  II  the  Smaller  War  Plants  Corporation  was  estab¬ 
lished  to  assist  small  companies  in  obtaining  defense 
contracts.  During  the  Korean  conflict  the  Small  Defense 
Plants  Administration  was  set  up  with  somewhat  similar 
functions. 

On  July  30.  1933.  the  Small  Business  Administration 
was  created  as  the  first  peace  time  agency  delegated 
with  the  resj)onsihility  of  advising  and  assisting  small 
business  in  a  \  ariety  of  fields. 

This  first  legislation  gave  us  a  “life”  of  two  years.  In 
1955  we  were  extended  for  another  two-year  jieriod.  and 
in  1957  a  one-year  extemsion  was  approved.  However,  in 
1958  the  Congress  jiassed  a  bill  which  made  the  SB  A 
a  permanent  agency  of  (mvernment.*  W'e  are  one  of  the 
independent  agencies  and  our  Administrator  reports  di¬ 
rectly  to  the  President. 

Under  current  legislation  our  basic  missions  as  as¬ 
signed  by  the  Congress  are: 

(1)  To  insure  that  “a  fair  proportion  of  the  total  pur¬ 
chases  and  contracts  for  jiroperty  and  services  for  the 
Government  (including  but  not  limited  to  contracts 
for  maintenance,  rejiair.  and  construction  I  be  placed 
with  small-business  enterprises,  to  insure  that  a  fair 
proportion  of  the  total  sales  of  Government  propertv 
be  made  to  such  enterprises,  and  to  maintain  and 
strengthen  the  over-all  economy  of  the  Nation”: 

(2)  To  assist  small  business  with  their  technical  and 
management  problems: 

(3)  To  make  loans  to  small  business: 

(4)  To  make  loans  to  \  ictims  of  natural  disasters:  and 

(5)  To  license  and  super\ise  the  oj)eration  of  Small  Busi- 
lU'ss  Investment  Compani(*s  under  the  recentlv  pass(*d 
Small  Business  Investriient  Act. 

In  addition  to  the  foregoing,  the  SBA.  in  the  1953  Act. 
was  assigned  the  function  of  defining  small  business. 
This  section  of  our  Ac  t  was  rcw  ised  in  subscHjuent  legisla¬ 
tion  and  now’  reads  as  follows: 

“SFC.  3.  For  the  purposes  of  this  Act.  a  small-business 
concern  shall  be  deemc'd  to  be  one  which  is  independentb 
owned  and  operatt*d  and  which  is  not  dominant  in  its 
field  of  operation.  In  addition  to  the*  foregoing  criteria 
the  Administrator,  in  making  a  detailed  dcTinition.  ma\ 
use  thc'se  criteria,  among  otliers:  XumbcT  of  employees 

*  See  “Senator  Saltonstall  I’alk^  Alxait  Small  Uii^incss  and  Na¬ 
tional  Security,”  January  Si(,\\i.. 


and  dollar  \olume  of  business.  Whci<‘  the  number  of  cm 
ploNces  is  used  as  one*  of  the  criteria  in  making  >ucl 
dcTinition  for  any  of  the  purposes  of  this  \ct.  the  maxi 
mum  number  of  emploNees  wliich  a  small-business  con 
cern  may  ha\f  under  the  definition  shall  \ar\  from  indus 
try  to  industry  to  the  t*xtent  n(‘cessar\  to  relh'ct  dilferityi: 
characteristics  of  such  industric*s  and  to  take  proper  ac 
count  of  other  relevant  factors. 

1  am  sure  it  is  apparent  that  for  the  first  fi\c*  \ears  oi 
our  exislcMice.  operating  as  wt*  did  on  a  temporaiN  basis, 
we  had  man\  problems.  Long  range  planning  was  dif¬ 
ficult.  and  we  had  numerous  personned  problems.  W5 
feel  that  our  current  legislation  is  the  best  we  have  (‘vei 
bad  and  that  no  substantial  revisions  are  necessary. 

In  order  to  accomjilish  the  functions  of  SB \.  we  ha\c 
an  office  in  W  ashington.  15  regional  offices,  and  about 
10  branch  office's,  including  one  each  in  Alaska.  Hawaii 
and  Puerto  Hico. 

One  of  the*  tools  designed  to  insure  that  small  com- 
panics  get  a  “break”  in  obtaining  (Government  contracts 
is  the  so-called  “set-aside”  procedure*  for  which  our  Act 
provieh's.  I  neler  this  jiroeedure  ee*rtain  procure*me*nts. 
or  portions  thereof,  are  set  aside  for  e*xclusive  bidding 
by  small  ce>mpanie*s.  The  value  of  the*se  set-asides  has 
risen  from  about  S300.0(K).000  in  Fiscal  5  ear  1954  to 
over  SI  billioji  in  Fiscal  Year  1959. 

It  is  reeognized  that  this  program  has  not  reached  its 
full  potential.  1  he  basie*  problem  is  that  of  coorelinating 
small  business  preigrams  with  the  primary  responsibility 
of  the  purchasing  ofile’es.  3  here*fore.  the  proble*m  is  one 
of  continued  education. 

The  joint  s(*t-aside  program  is  carried  out  by  the  SBA 
in  cooperation  with  those  (Government  agencies  which 
account  dollar-wise  for  most  of  the  Federal  (Government  s 
purchase's.  St'ction  15  of  the*  Small  Business  Act  em- 
powered  the  SBA  and  Government  contracting  offic(*rs 
to  s('t  aside  proposed  procurements  for  (‘ornpe'tition  among 
s?nall  business  conc(*rns  wlu'n  such  action  was  in  the* 
interest  of  maintaining  or  mobilizing  the*  Nation’s  full 
])roductivt*  ca|)acit\,  or  in  the'  int(*r(*sl  of  war  or  national 
defense  programs,  or  in  the  interest  of  assuring  that  a 
fair  proportion  of  the  total  purchases  and  contracts  for 
])ropertv  and  services  for  the*  (Go\ (*rnm(*eit  art*  j)laced  with 
stnall  business  conce'rns. 

riie  program  is  dirc'cted  toward  the  discharge*  of  our 
re'spe)nsibilit\  to  see  that  a  fair  ])ro])e)rtie)n  e)f  total  pur- 
eliases  and  eontrae  ts  for  supplie*s  afiel  se'iviee's  of  the*  (Goy- 
eufiment  shall  be  })laceel  with  small  business  ce)nee*rns. 

Te)  carry  e)Ut  the*  je)int  set-asiele*  pre)gram.  the*  Small 
{(  ontininul  on  ixtf'r  80) 
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Tlie  ARNOLD  LINE-UP  includes  ANY  TAPE  CORES  you  need 


APPLfCAnOA/S 


We’ll  welcome  your  inquiries  on  your  Tape 
Wound  Core  requirements  for  Pulse  and 
Power  Transformers,  3*Phase  Transformers, 
Magnetic  Amplifiers,  Current  Transformers, 
Wide-Band  Transformers,  Non-Linear  Retard 
Coils,  Reactors,  Coincident  Current  Matrix 
Systems,  Static  Magnetic  Memory  Elements, 
Harmonic  Generators,  etc. 


SiVS//V££PW<S  DATA 

For  data  on  the  various  types  of  Arnold  Tape 
Cores,  write  for  these  Bulletins: 

SC- 1 07  A — Silectron  Cores,  Types  C,  E 
and  O 

TC-  101  A— Toroidal  Cores,  of  Supermalloy, 
Deltamax  and  4-79  Mo-Per¬ 
malloy 

TC- 1  08A— BoLb/n  Cores 

TC-1  13A — Supermendur  Tape  Cores 


Arnold  produces  Silectron  C,  E  and  O  cores,  aluminum  and  plastic  cased 
toroidal  cores  of  high-permeability  materials,  and  bobbin-wound  cores  to 
meet  whatever  your  designs  may  require  in  rape  thickness,  material,  core 
size  or  weight. 

As  a  fully  integrated  producer,  Arnold  controls  every  manufacturing  step 
from  the  raw  material  to  the  finished  core  .  .  .  and  modern  testing  equip¬ 
ment  permits  100%  inspection  of  cores  before  shipment. 

Wide  selections  of  cores  are  carried  in  stock  as  standard  items  for  quick 
delivery;  both  for  engineering  prototypes  to  reduce  the  need  for  special 
designs,  and  for  production-quantity  shipments  to  meet  your  immedi¬ 
ate  requirements. 

•  Lef  us  help  you  solve  your  tape  core  probleffis.  Check  Arnold,  too,  for  your 
needs  in  Mo-Permalloy  or  iron  powder  cores,  and  for  cast  or  sintered  per¬ 
manent  magnets  made  from  Alnico  or  other  materials.  Just  write  or  call 
The  Arnold  Engineering  Company,  Main  Offices,  Marengo,  Illinois. 

^ARNOLD 

SPECIALISTS  in  MAGNETIC  MATERIALS 


ADDRESS  DEPT.  S.912 


BRANCH  OFFICES  ond  REPRESENTATIVES  in  PRINCIPAL  CITIES 
F/nd  them  FAST  in  the  YELLOW  PACES 
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(Continued  from  ]Ktfie  28) 

Business  Administration  assijrns  representatives  to  the 
major  Government  purchasing  ofhces.  There,  in  co¬ 
operation  with  procurement  officials,  they  jointly  screen 
proposed  purchases  of  individual  items  or  classes  of 
items  to  determine  whether  small  firms  can  su[)])ly  the 
items  or  services  and  evaluate  the  small  business  com¬ 
petition.  When  the  Small  Business  Administration  repre¬ 
sentative  determines  that  sufficient  small  business  com¬ 
petition  can  he  obtained,  he  recommends  that  the  jirocure- 
ment  he  totally  or  partially  set  aside  for  comjietitive 
award  to  small  business  concerns.  If  this  request  is 
denied,  he  has  the  right  by  law  to  formally  appeal  the 
decision  to  the  Secretary  or  head  of  the  Government 
agency  involved. 

The  120  Percent  Rule 

\\  hen  an  entire  procurement  is  restric  ted  to  small  busi¬ 
ness  firms,  that  is.  set  aside  for  exclusive  award  to  small 
business,  any  bids  received  from  large  business  concerns 
are  considered  as  non-responsive.  Where  only  part  of  a 
proposed  purchase  is  set  aside  for  small  business,  small 
firms  conqiete  with  all  other  businesses  that  hid  on  the 
cofitract,  large  and  small,  for  the  non-set-aside  portion 
of  the  procurement  in  order  to  l>e  considered  for  nego¬ 
tiation  of  the  set-aside  portion.  To  qualify  for  negotia¬ 
tion  of  the  set-aside  portion,  the  hid  entered  by  a  small 
business  firm  must  he  within  120  percent  of  the  highest 
unit  price  at  which  the  award  is  made  for  the  non-set- 
aside  portion.  Negotiation  is  then  conducted  with  the 
small  business  firms  which  are  determined  to  he  re- 
s|)onsive  and  which  qualify  under  the  120  percent  rule, 
beginning  with  the  firm  which  submitted  the  lowest  bid 
on  the  non-set-aside  portion.  W  hen  only  one  award  is 
made  on  the  non-set-aside  portion,  the  set-aside  portion 
must  he  awarded  at  the  same  unit  price.  W  hen  the  non¬ 
set-aside  portion  results  in  multi|)le  awards,  the  set-aside 
portion  is  awarded  at  a  unit  price  equal  to  that  of  the 
highest  |)rice  awarded  on  the  unrestricted  |)ortion. 

The  SBA  set-aside  program  assures  that  small  firms 
will  he  awarded  contracts  on  those  procurements  ear¬ 
marked  for  exclusive  award  to  small  business.  Further- 
nutre,  when  a  proposed  procurement  is  set  aside  on  a 
partial  basis,  the  opportunity  for  awards  is.  in  fact, 
double;  one  with  respect  to  the  set-aside  portion,  and  one 
with  respect  to  the  non-set-aside  ]>ortion.  It  further  gives 
small  business  the  opj)ortunity  to  hid  or  quote  on  smaller 
(|uantities.  since  the  partial  set-aside  action  has  the  effect 
of  dividing  the  procurement  into  at  least  two  parts.  This 
t)rogram  serves  to  strengthen  the  national  economy  inas¬ 
much  as  it  broadens  the  procurement  base  for  the  Gov¬ 
ernment  by  encouraging  small  business  participation  in 
Government  contracts. 

W  eapons  System  Concept 

We  are  also  vitally  interested  and  actively  engaged  in 
assisting  small  companies  to  obtain  subcontracts  with  the 
large  (h)vernment  })rime  contractors.  The  use  of  the  so- 
called  Weapons  System  Concept  of  jjrocurement  has 
made  it  necessary  for  us  to  increase  our  efforts  on  behalf 
of  small  business  in  the  subcontracting  field.  With  regard 
to  the  Weapons  System  Concept  of  j)rocurement,  I  should 
like  to  read  a  paragraph  from  our  Semi-Annual  Report 
for  the  six-month  period  January  1  to  June  30,  1959: 

“The  owners  of  small  businesses  were  concerned  over 
the  incTeasing  use  of  management  contracts  and  weapons 
system  concept  of  contracting  utilized  by  the  military 
services.  The  Senate  Select  Committee  on  Small  Business 
held  hearings  on  this  subject  on  Aj)ril  22,  23  and  2  k  A 


number  of  defense  contractors  appeared  at  these  hei 
ings.  TTie  House  Armed  Services  Investigations  Su 
committee  also  held  a^  hearing  on  June  17,  1959, 
negotiated  procurement  and  the  use  of  the  weapons  s] 
tern.  The  Small  Business  Administration  is  continui 
to  study  these  j)roblems  in  an  effort  to  develop  recoi 
mendations  for  the  procurement  agencies,  hut  the  over¬ 
impact  of  these  changes  is  not  yet  clear.  It  is  clear  tli 
increased  use  of  weapons  system  contracting  tends 
place  much  (Government  procurement  beyond  the  rea 
of  the  set-aside  programs  and  other  programs  of  t 
Small  Business  Administration  which  are  applicable  on 
to  prime  contractors.  For  this  reason,  if  for  no  other,  t 
subject  merits  continued  intensive  study.” 

1  have  endeavored  to  cover  rather  briefly  the  pi 
grams  of  the  SBA  in  which  I  thought  you  would  be  nw 
interested.  There  are  many  others.  In  the  area  of  Fi 
curement  and  Technical  Assistance  we: 

(Guide  small  firms  to  areas  where  competition 
needed. 

Counsel  on  procurement  |)roblems. 

Help  develop  subcontracting  otiportunities  for  sm; 
firms. 

Bring  (Government  jnirchases  to  the  attention  of  sm; 
firms. 

Assist  small  firms  to  obtain  researiTi  and  develo 
ment  contracts. 

Assist  small  firms  through  our  Products  Assistan 
Program. 

Assist  small  firms  to  procure  timber  and  other  coi 
modities  and  items  disposed  of  by  the  Gover 
ment. 

Particij)ate  in  the  surplus  labor  and  rural  develo 
ment  programs. 

StiA  Financial  Assistance 

In  the  area  of  Financial  Assistance,  the  SBA  can  mal 
loans  to  worthy  small-busi  ness  concerns  w  hich  meet  re 
sonable  credit  re(|uirements  when  private  financing  is  n 
obtainable.  These  loans  must,  of  course,  be  for  what  v 
would  consider  sound  business  purjioses.  WV  can  pr 
\  ide  up  to  S350,0(H)  for  any  one  borrower  and  our  loai 
can  be  for  terms  of  uj)  to  ten  years.  They  can  be  mai 
either  directly  by  SBA  or  in  })articipation  with  bank 
As  a  matter  of  fact,  approximately  two-thirds  of  the  mo 
than  twelve  thousand  loans  we  have  made  thus  far  ha' 
b(*en  made  in  participation  with  banks.  This  is  in  kee 
ing  with  the  intent  of  the  Congress  that  the  Small  Bus 
ness  Administration  will  not  com|)ete  with  private  lendii 
institutions  hut  will  supplement  them. 

Our  financial  assistance  j)rogram  also  includes  loai 
for  the  repair  and  rehabilitation  of  property  which  h; 
been  ,,h  ysically  damaged  or  lost  as  a  result  of  natur 
disasters.  These  disaster  loans  may  be  made  to  bol 
business  and  non-business  entities  and.  in  fact,  a  gre 
manv  of  these  loans  have  been  made  for  the  rehahilit 
tion  of  homes.  Disaster  loans  may  also  be  made  to  smal 
business  concerns  which  have  suffered  substantial  ec 
nomic  injury  as  a  result  of  drought  or  excessive  rainfa 
where  such  disasters  have  been  declared  by  the  Preside) 
or  the  Secretary  of  Agriculture. 

Last  year  the  (Gongress  jiassed  what  is  known  as  tl 
Small  Business  Investment  Act  of  1953.  T  his  legislatic 
is  designed  to  fill  a  gap  in  small  husiru‘ss  financing. 

Equity  capital  and  long-term  loans  for  growth  and  d 
velopment  purposes  have  never  been  readily  available  I 
small  business.  Commercial  banks  furnish  short  and  ii 
termediate-term  loans  but  not  venture  capital  and  Ion; 
term  credit.  Existing  institutions  which  could  provic 

I  Continued  on  pa^e  32  ) 
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Hoffman’s  Electro-Mechanical  Department  delivers  the  extra 
measure  that  counts  in  precision  products 


The  count -down  starts  early  in  precision  missilry. 
Preparation  fora  successful  “shoot”  often  begins  right 
here  at  Hoffman,  where  many  missile  components  are 
built  with  skilled  hands,  precision  tools  and  the  master 
craftsman’s  pride.  This  unbeatable  combination  results 
in  the  extra  measure  of  care  and  effort  which  spells  de¬ 
pendability  ...  a  prime  reason  why  Hoffman  has  earned 
the  reputation  of  a  responsible  source  in  the  field  of 
electronics. 

For  over  18  years  Hoffman  has  been  developing  and 
producing  electronic  gear  — from  underwater  to  outer 
space  — for  all  departments  of  the  military. 


To  this  capacity  Hoffman  has  added  the  Electro- 
Mechanical  Department  to  provide  a  real  and  ready 
capability  for  producing  precision  electro- mechanical 
components  such  as: 

DIGITAL  READOUT  GYROS  •  AIRCRAFT 
INSTRUMENTS  •  ACCELEROMETERS  • 
NAVIGATION  COMPUTERS*  •  THRUST 
INDICATORS  •  MISSILE  COMPONENTS 

These  are  just  a  few  examples  of  complex  precision 
products  Hoffman  can  build  for  you  — to  your  exacting 
specifications  or  created  to  meet  your  requirements. 


[j^^ffman  Electronics 

CORPORATION 

HOFFMAN  LABORATORIES  DIVISION  /  3740  South  Grand  Avenue,  Los  Angeles  7,  California 

Missile  Support  Equipment  •  Communications  •  Solar  Power  •  Electronic  Countermeasures 
Navigation  •  Radar  .  Electro-Mechanical  Equipment  •  Weapons  Systems  •  Field  Services 


Significant  developments  at  Hoffman  have  created  positions  for  scientists  and  engineers  of  high  calibre.  Please  address  inquiries  to  Vice  President,  Engineering. 


JER.  1959 


()|H^ratioii  SB  A 

i  (Continued  from  page  30) 

venture  capital  are  not  able  to  assist  smaller  firms  since 
the  cost  for  ])uhlic  sale  of  securities  is  disproportionately 
lii^h  to  small  business  issuers.  The  Small  Business  Ad- 
ministration,  under  its  regular  lending  program,  can 
assist  small  business  concerns  with  intermediate-term 
loans  but  cannot  provide  the  ecjuity  funds  needed  for 
growth  and  development.  As  a  result,  there  has  been  no 
institutional  source  to  which  small  business  could  turn 
to  meet  its  capital  needs.  It  is  this  gap  which  the  Small 
Business  Investment  Act  of  is  designed  to  fill. 

The  stated  })urpose  of  the  Small  Business  Investment 
Act  is  to  improve  the  national  economy  in  general  and  the 
small  business  segment  thereof  in  particular  by  establish¬ 
ing  a  program  to  supplement  the  presently  inadequate 
sources  of  private  equity  cat)ital  and  long-term  loan 
funds  which  small  business  concerns  need  for  the  sound 
financing  of  their  business  operations  and  for  their  grow  th. 
ex|)ansion  and  modernization. 

Congress  has  directed  that  the  program  be  conducted 
with  a  maximum  })articipation  of  private  financing.  Fur¬ 
ther.  it  is  the  expressed  intention  of  Congress  than  any 
financial  assistance  provided  bv  the  Government  in  this 
program  shall  not  cause  a  substantial  increase  in  unem¬ 


ployment  in  any  area  of  the  country,  through  indus 
pirating  or  otherwise. 

I  nder  the  Small  Business  Investment  Act.  the  Srr 
Business  Administration  will  license  and  regulate  sm 
business  investment  companies  operating  under  the  A 
The  agency  is  empowered  to  charter  private  small-bi 
ness  investment  companies  in  States  where  such  organi 
tions  cannot  be  organized  or  o|)erate  effectively  um 
State  law.  These  small  business  investment  compan 
are  to  be  devoted  entirely  to  financing  small  busin 
enterprises. 

The  Small  Business  Administration  will  not  be  prov 
ing  long-term  financing  to  individual  small  businesses  i 
der  this  new  legislation.  Instead,  it  will  assist  in  I 
creation  of  private  small-business  investment  compani 
and  will  make  loans  to  them  aiul  to  State  and  hx 
development  companies. 

These  companies,  in  turn,  will  make  long-term 
naming  available  to  individual  small  concerns,  or  pi 
vide  them  with  equity-type  financing.  Thus,  the  Fede 
Government  will  have  no  direct  relationship  with  sm 
concerns  under  this  program.  The  responsibility  for 
vesting  in  small  business  concerns,  or  making  long-tei 
financing  available  to  tbeni.  rests  with  the  small-businc 
investment  companies. 


C'<iniiniiniration8  Tomorrow 

i Continued  from  pa^e  25) 

r-omrnunications  systems  will  assured¬ 
ly  tax  our  national  scientific  and 
industrial  effort  as  never  before,  we 
are  also  mindful  of  the  growing  costs 
of  such  an  enterprise  and  its  conse¬ 
quent  drain  oti  the  national  economy. 
It  is  becoming  more  and  more  ap- 
})arent  that  the  communications-elec- 
tronics  phases  of  weapons  svstems 
development  re|)resent  a  rapidly  in¬ 
creasing  share  of  the  total  cost  of 
national  weapons.  Balanced  against 
these  rising  costs,  is  the  undeniable 
fact  that  to  perform  these  essential 
functions  by  other  than  electronic 
means  is  impossible.  W  e  are  offered 
no  other  choice  but  to  emplov  these 
complex,  and  often  expensive,  tech- 
nicpies.  W  hat  we  must  do  is  exert 
maximum  cooperative  effort  to  avoid 
duplication  of  systems  between  the 
Ser\  ices.  But  I  must  observe,  at  this 
point,  that  the  recjuirements  for  com¬ 
munications  systems  of  the  military 
flepartments  do  fiot  look  alike  and 
the  facilities  employed  to  support 
these  re(piirements  cannot  come  from 
a  com|)letel\  common  system.  Even 
if  the  services  were  plac(‘d  in  a  single 
uniform,  as  has  been  urged  by  the 


Air  Force  for  several  years,  separate 
communications  complexes  would  still 
be  needed  to  res})ond  to  the  unique 
requirements  of  the  particular  weap¬ 
ons  systems  of  which  they  are  an 
integral  part.  I  hasten  to  em|)hasize 
though  that  our  future  complexes 
must  be  intelligently  integrated,  even 
as  our  contemporary  systems  are 
being  ificreasingly  integrated  ifito  a 
Joint  Gommunications  Xetw'ork.  This 
is  imperative  if  we  are  to  insure  econ¬ 
omy  of  operation  and  make  certain 
that  vital  traffic  contifiues  to  flow 
unimpeded  between  the  svstems  of 
the  three  militarv  services. 

I  strongly  feel.  howe\er.  that  if 
we  are  to  accomplish  our  program 
objecti\es.  at  a  price  we  can  afford, 
we  must  strive  to  obtain  teclmological 
breakthroughs  com|)arable  to  those 
that  ha\e  been  made  in  the  fields  of 
weapon  \  ield  and  pro])ulsion.  It  is 
the  unfortunate  fact  that  the  commn- 
nications-electronics  field  has  notably 
lacked  such  a  breakthrough.  There 
is  very  little  in  the  wav  of  funda¬ 
mental  techni(|ue  that  we  are  using 
toda\  that  does  not  antedate  World 
War  11.  J'he  bulk  of  our  advances 
has  consisted  of  doing  th(‘  same  old 
things  in  a  bigger  and  better  way. 


This  ‘‘bigger  and  better'’  approa 
will  not  mt'et  tbe  challenge.  It  is  t' 
slow,  and  vastly  too  expensive.  L  ii 
we  achieve  a  really  significant  a 
vance  we  are  faced  with  the  step-b 
step  improvement  of  our  existii 
systems  in  the  short-term  period.  ^ 
the  same  time  we  are  hoping  for  tl 
essential  long  leap  over  the  head 
our  present  technicpies  to  attain  tl 
major  innovations  which  we  mu 
ha\e  if  we  are  to  keep  up  with  tl 
weapons  systems  of  which  commur 
cations  is  an  integral  part.  The  pai 
which  without  unprecedented  ir 
pro\em(*nt.  will  be  the  weakest  lin 
Before  concluding  mv  remarks  1 
me  saN  that  where  we  stand  to(b 
with  respect  to  military  cornmunic 
tions  sNstems  is  the  product  of  tl 
persistent,  imaginative  and  sour 
technical  endeavor  of  a  military  ar 
industrial  partnership.  Tomorrow 
reijuirements  will  place  even  greati 
demands  upon  all  of  us — demaru 
which  (an  be  met  only  by  a  mighi 
military,  scientific  and  industrial  ei 
dea\()r  unparalleled  by  any  effort  w 
have  known  befon\  Working  t( 
get  her  as  wc  ha\e  dom;  in  the  pas 
we  cannot  fail. 
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Did  you  miss  the  important  service  AFCEA 
is  offering  on  page  5?  lie  sure  to  turn  back 
and  read  about  the  introductory  Christmas 

offer  which  entitles  AFCEA  members  to  send  J 

gift  memberships  to  friends  for  tmly  $4.00.  J 
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An  KK  (.HiNDix.  Iii>  cijiarelte  into  iIk* 
^  K.or('aii  dust,  the  (lafitain  looked 
up  and  oved  the  l^arreu  waste  of  the 
uiountaiii  ranjie.  **\\  liat  a  place  to 
build  a  pole  line.*’  he  remarked  to  his 
Ist  Platoon  S;it.  “Only  mountain  "oats 
could  walk  o\er  that  ridge  line.  How 
will  we  get  our  construction  trucks  and 
j)ost  hole  digger.-  in  to  dig  and  set  our 
^>0  and  65  footersy** 

He  scratched  hi.-  head,  vaulted  into 
his  ieej).  and  h(‘ad(*d  back  to  the  Com¬ 
pany  CP. 

(lompany  A.  51st  Sig  Hn.  one  of  the 
I  (.'orps*  supporting  !^ignal  I  iiits.  had 
been  assigned  the  huibling  of  a  power 
line  from  (^anip  “bed  Cloud.*’  I  Corps 
Ibi,  t«»  “ Alhaiiy.**  a  remote  VHF  Sta¬ 
tion  located  on  a  high  inaccessible 
mountain  ridge  overlooking  the  South 
(!entral  Korean  .\rea  near  the  town  of 
I  ijongbu.  In  addition,  another  pole 
line  wa.-  to  he  constructed  from  “Al- 
l»any’*  \HF  'rerniinal.  «»ver  two  moun¬ 
tain  ridges  to  a  tactical  (]P  of  the  I 
(!orp-  H(|.-. 

How  can  it  he  doney  d  hat  was  the 
«pie.-tion  that  plagued  the  CO  of  A 
Company,  and  it  was  still  bothering 
liini  when  he  ran  into  his  friend  Cap¬ 
tain  “Dutch*’  Hindhach.  Operations 
OHicer  of  the  13th  Helicopter  Company. 

“Hi.  Dutch,  how 're  the  whirlybirdsy” 
th(*  Captain  a.-ked. 

d  he  pilot  returned  his  greeting  with 
a  slow  d'exas  drawl.  “Howdy  partner, 
what*s  upy** 

.Seeing  Dutch  rang  a  bell.  What  was 
the  lift  capacity  of  the  H-21  Heli¬ 
copter  y  Oh  yes.  I  remember.  6.()()()  lbs. 

‘‘Well.  Dutch.'  Ik*  said.  “I’ve  got  a 
l»r<d)leni.  and  I  think  maybe  you  and 
your  outfit  might  be  able  to  give  me  a 
hand  with  it."  durning  to  the  skyline, 
tlie  (.’on-truction  (.'om|)any  Commander 
pointi'd  and  .-aid,  “.'^ee  that  high  ridge 
dir(*ctly  ahead  of  usy  Well,  (uir  outfit 
has  bt*en  given  the  .i(d)  of  building  a 
piover  line  to  the  top  of  **.\lhany”  and 
across  those  two  ridges  to  the  Corps 
dactical  (.P.  ,\ow  y(ui  and  1  know  that 
the  terrain  wo  are  looking  at  is  impass¬ 
able  except  by  foot,  and  to  complete 
this  mission  we  nt*ed  our  construction 
e(piipnient  to  set  60  and  65  foot  p(des  to 
breach  the  valb*y.  Aly  men  can  dig  the 
needt'd  hob*s  by  hand,  and  can  string 
the  jiovver  cable  and  spiral  four  cables 
after  the  pedes  are  set.  but  just  how  (be 
1  get  those  2000  to  3000  lb.  poles  into 
the  corr(*ct  peesition  and  set  upright  by 
handy  Well,  this  is  where  you  might 
help.  Dutch,  with  your  H-21  Helicopter. 
H(*re  s  the  way  1  see  it.  If  we  develoi) 
some  sort  of  rig  which  will  work  with 
your  cargo  sling  to  carry  the  poles.  de> 
you  think  your  H-21  could  lift  and  fly 
it  to  a  designated  spot  and  put  the  pob* 
down  y** 

“Well.*  Dutch  said,  “I  haven't  se(*n 
much  we  haven’t  been  able  to  do  in  the 
way  of  air  lifting  e(piipment.  I  don’t 
think  this  particular  pr(ddem  has  ever 
c<»me  up  before  but  1  sure  am  willing 
to  give  it  a  try.  dVIl  you  what,  come 
over  tomorrow  afternoon  with  one  of 
ViMjr  telephone  poles  and  the  rig  to 
work  with  <»ur  cargo  sling,  and  we  ll  try 


a  few  practice  runs  at  our  fi(‘bi.  O.K.y  ” 

“.Say.  that’s  number  one.  Dutch.  I’ll 
he  there  about  1  100,’*  the  (ktptain  ex¬ 
claimed. 

I  hus  began  the  fir-t  u-e  of  a  heli¬ 
copter  in  the  construction  of  a  Signal 
Forps  pole  line. 

ddie  following  day  the  Femstruction 
(annpany  (ionimander.  his  I-t  Platoon 
Sgt,  and  several  men  arrived  at  the 
13th  Helicopter  (Company  ])ad  with  a 
35'  creosoted  telephone  pole  and  a  rig 
which  they  had  develojmd.  It  con-isted 
(»f  8  ft.  of  6m  messenger  cable  and  tw<» 
3  holt  clamps,  d  he  arrangement  wa-  to 
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wind  the  messenger  around  the  top  of 
the  pole  and  anchor  it  to  the  pole  with 
two  “J”  hooks  and  place  a  thrt*e  bolt 
clamp  on  the  leading  edge  of  the  mes¬ 
senger  to  st*cure  it  to  the  trailing  edge, 
d'he  other  end  of  the  me.-senger  was 
fa>hioned  into  a  8"  loop  held  together 
witli  another  3  bolt  clamp. 

d  in*  loop  was  designed  to  fit  into  the 
“(piick  release  ”  loop  of  the  cargo  sling 
affixed  to  the  bottom  of  the  H-21. 

dhe  first  experiment  was  conducted 
satisfactorily:  the  H-21  hovered  over 
the  |»o!e  lying  on  the  ground  and  tlie 


grouml  crew  bn’ked  tlie  “quick  relea-e *' 
hook  to  the  messenger  loop  affixed  to 
tin*  pole,  dhe  helic(q»ter  began  its 
asc(*nt  with  the  pole  hanging  perpendic¬ 
ular  from  the  cargo  sling  below  the 
aircraft.  When  the  aircraft  picke«l  up 
speed,  the  pede  trailed  it  in  a  manner 
-iniilar  to  that  of  a  trailer  on  a  v»*liicle: 
it  also  banked  successfully  when  the 
helicopter  made  a  turn. 

Idle  next  problem  to  soKe  wa-  the 
release  of  the  pole  at  its  prearranged 
location. 

Hy  trial  and  error,  a  plan  was  de¬ 
veloped  using  arm  and  hand  signals 
lietween  the  helicopter  crew  chief  and 
a  ground  man.  to  ho\er  the  copter  over 
the  desired  spot,  and  then  be  guided 
downward  toward  a  previously  dug  hole. 
Idle  pole  was  successfully  lowered  into 
the  lode,  and  when  it  bottomed,  a  sig¬ 
nal  was  relayed  through  the  crew’  chief 
to  the  pilot  who  actuated  the  ‘‘ipiick 
release*’  ami  nioV(*d  the  aircraft  away. 
Our  p<de  was  in  place. 

Further  jdanning  was  necessary  to 
ensure  smooth  operation.  I  he  -eipience 
of  events  was  to  suiwey  the  line  and 
place  stakes  where  the  hob*  was  to  be 
dug.  A  digging  crew  followed,  dug  the 
re(piire(i  holes,  and  outline<l  each  hole 
with  white  lime  so  as  to  be  r(*:idily  seen 
from  the  air  by  the  pilot  in  his  ap¬ 
proach. 

Another  construction  group  -elected 
a  level  piece  of  ground  where  tlie  poles 
were  laid  out  in  seipience  for  air  lifting. 
A  number  was  chalk(*d  on  the  butt  of 
each  pole  to  correspond  with  the  num- 
b(*r  assigned  a  previously  dug  hole,  d  he 
operation  began  with  the  helicopter 
picking  up  Dole  No.  1  and  air  lifting  it 
t(»  hole  No.  1.  then  n'turning  to  the 
original  stock  [lile  for  the  next  pole  in 
seipience  until  all  jades  were  jdaced  in 
jiosition. 

It  is  nece-sary  for  the  pilot  of  the 
aircraft  to  he  comjiletely  briefed  on  the 
terrain  and  of  the  sequeiK'e  of  events  to 
take  jilace.  A  dry  run  is  necessary  to 
ensure  com|)lete  understanding  between 
•ground  units,  crew  chief  and  jdlot,  of 
the  arm  and  hand  signals  used  to 
lower  the  jiole  into  jjosition. 

Once  the  jades  are  jdaced.  a  con- 
-truction  crew  continues  with  its  jiart  of 
the  line  construction,  filling  lades  and 
tamjiing  in  the  ja»b*-,  jmtting  necessary 
hardware  on  j»oles,  and  stringing  the 
wire  to  comjilete  the  construction. 

dhe  number  of  jades  set  by  the  13th 
Helicojifer  Fo.  and  Fomjiany  A  on  the 
ja)wer  line  j»roj(*ct  was  forty-eight,  and 
the  job  was  comjileted  in  one  hour  and 
twenty  minutes,  dhe  connecting  pole 
line  betw’een  “Albany*’  and  I  Corps 
dactical  CP  was  comjdeted  in  six  and 
one-half  hours,  setting  97  jioles  in  this 
ojieration. 

dhe  results  of  the  project  proved 
beyond  doubt  that  an  ojieratbm  of  this 
kind  can  be  very  successful;  they  also 
demonstrated  the  value  of  coojieration 
between  the  various  branches  of  the 
Army.  It  jiroNed  once  again  the  old 
adage  that  “Where  there’s  a  will, 
there’s  a  way!’’ 
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<liMo\<*rt*(l  that  radar  eclioes  tould 
he  re(ei\(*d  from  the  moon,  in  1951 
the  \av)  houneed  (^\V^  off  the  moon, 
and  in  1951,  the  Naval  Keseare  h  Lah. 
oratory  passed  the  first  transmission 
of  voice  messajres  o\er  the  earth- 
moon-earth  path.  In  19.5f).  wt*  moon- 
relayed  single  channel.  one-way 
HATT  messajies  from  Washinjiton  to 
the  West  Coast,  and  a  year  later  to 
Hawaii. 

The  initial  tests  were  handled  with 
fnakeshift  non-steerahle.  non-direc- 
tional  antennas  and  hjw  powered 
transmitters.  Hut  the  resultant  short¬ 
lived  commimications.  like  the  W  rij^ht 
P»rothers’  Kittyhawk  airplane,  were 
enoufrli  to  prove  that,  with  higher 
f)ower  and  better  antenna  |)ositioniryii 
the  system  would  work.  .Actinjr  on 
this  basis,  the  Chief  of  \a\al  Opera¬ 
tions  ord(*red  a  moon  rela\  circuit 
between  Washington  arid  Hawaii  for 
complete  evaluation  of  moon  relay 
communications  under  operational 
conditions.  A  research  contract  was 
awarded  in  May  1956,  ami  now  a 
j)ilot  circuit  exists.  Iinkin«i  W  ashinjr- 
ton  and  Hawaii.  Still  hein<r  evaluated, 
its  capabilities  include  multi-channel 
teletN  pewrit(M'.  Noice  and  facsimile. 

Of  course,  operation  of  the  C.MH 
system  is  limited — the  moon  must  he 
\isihle  from  both  terminals  at  the 
time  the  messajre  is  sent,  dhis  may 
mean  the  system  can  he  utilized  only 
a  few  hours  a  day.  or  perhaps  as 
lonji  as  12  hours,  deptmdinji  on  tin* 
position  of  the  moon.  Operating 
schedules  are  established  h\  tin*  time 
of  moonrise  at  the  Westward  terminal 
and  moonset  at  the  T.astward  ter¬ 
minal.  During  these  periods,  ami 
when  the  circuit  is  not  heinjr  used 
for  research,  ue  will  pass  our  e\er\- 
day  message  traffic  to  and  from 
Hawaii.  KventualK  we  hope  to  lx* 
able  to  send  and  receive  messages 
from  ships  at  sea  \  ia  tlie  moon. 

W  hat  are  <uir  future  rcxjuiixmientsy 
We  in  the  Naw  are  convinced  that 
the  greatest  ajie  of  sea  power  lies 
just  ahead,  as  new  technolojrical  |)roj;- 
ress  hrinjis  to  full  fruition  man  s  aire- 
old  stru^«rl(*  to  compjer  and  exploit 
the  vast  ocean  spaces  of  the  earth. 
As  lon^-ranjre  ballistic  missiles  make 
fixed  land  installations  more*  Milner- 
ahle  and  unreliable,  more  of  our  total 
ofTensive  power  must  he  moved  to 
sea. 

We  visualize,  as  our  ultimate  naval 
communications  requirement,  a  sys¬ 
tem  which  will  satisfy  all  of  the  o|)- 
eratinji  re(juirements  of  the  Navy  of 
the  1975  era.  The  present  posture 
of  Naval  Communications  is  one  of 
evolutionary  conversion  to  that  futuK* 
system.  It  will  he  a  system  completeK 
automatic.  capal>le  of  handling:  all 
forms  of  thoufiht  and  information 


reliably,  .-ecurelx.  and  rapidly.  I 
various  modes  of  communi(‘ati( 
will  he  handled  \\\  one  secure  him 
difiital  flow  of  si*:nals,  heinp:  au 
matically  switched  as  rtxjuired.  I 
system  is  expected  to  liave  a  hi 
decree  of  immunit\  to  jamming  a 
other  interference  and  disturham 
and  will  he  world-wide  in  scope. 

Naval  (5)nimunications  will  im 
more  and  more  to  sea.  Seaborne 
tions  will  he  free  of  the  cares  whi 
attend  bases  on  foreijiii  soil.  Inste; 
the\  willenjo)  the  seajioinj:  attrihu 
of  mobility,  concealment  and  flexil 
ity,  and  will  he  able  to  respond  qui< 
ly  to  varied  assiiiiiments  and  roles. 

We  l)elieve  that  mobile  naval  co 
munications  stations  afloat  will  ^re 
ly  eidiance  the  Nav\’s  overall  pot< 
tial.  We  heliexe  they  art*  aft  ahsoh 
retpiiremenl  for  the  1975  Naw. 

The  command  and  control  of  t 
global  forct's  of  the  nuclear,  space  a 
Naw  makes  increasin;:ly  urgent  t 
mantis  on  Naxal  (5>nimunicatioi 
Satisfactitm  of  these  demands  ket 
us  pressing  against  the  frontiers 
science  and  the  state  of  the  art 
communications-electronics. 

Our  communications  retpjireniei 
deri\e  from  and  are  actually  part 
the  operating  retpiirements  of  o 
forces  serving  throu<rhout  the  worl 
In  this  day  and  time  communicatio 
must  he  interjirated  into  weaptms  s> 
terns,  and  into  all  other  parts  of  t 
mechanism  hv  which  forces  are  opt 
atetl,  just  as  the  \t»ice  is  integral 
the  man.  Naval  tasks  may  he  assifrir 
to  lar<ie  forces  <»r  to  the  smallest  si 
iilt*  ship  half  way  arounti  the  worl 
.Mt*ans  must  he  availahit*  to  t>hta 
instant  resjumse  frt)m  either  in 
cortlance  with  the  situatittn  existii 
at  an\  lime  anti  }»lace.  The  Na' 
therefore  is  interestetl  in  all  lu 
itieas  anti  their  applicatittn  to  t 
Naval  (]t)mmunications  problem. 

W  ith  lilt*  expansion  of  our  enti 
connnunicalion  horizon  intt)  spact* 
few  of  our  more  com|)lex  prtthler 
will  he  more  amenable  to  st>lutit> 
We  look  to  space  lt»  |)rt)\itle  a  ne 
anti  mt)re  practical  metht)tl  t>f  soh  it 
some  t)f  our  oltler  problems. 

In  sumrnatit)!!,  we  mifiht  say  th 
Itj  an  olti  commuiiicalions  ret|uir 
ment  ft)r  speed,  reliability,  anti  sec 
ril\  has  been  atltlt*d  a  retpiireme 
fttr  ctnnplete  flexibility  anti  versatilit 
Naval  Communicatittns.  as  the  on 
capability  tt)  satisfy  the  fleet's  eno 
mouslv  tlemantlinjr  rt*t|  u  i  r e  m  en  t 
must  he  flexible — in  melht)tl.  ci 
cuitrv,  prt)f:  ra  m  m  i  n  jr — flexible  i 
meetinjr  new  challt*n<ies  w  ith  ne 
itieas.  wherever  lht*y  may  tnijrinat 
to  pro\  itie  thti  unitpn*  t‘f)mmunic, 
tions  for  the  flt*t*ls  of  tonnnrow. 
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SECURITY  You  record,  duplicate  and  play  back  your  recording,  inde¬ 
pendent  of  any  outside  service.  And  the  recordings  can  be  sent  at  your 
discretion  to  any  other  Ampex  equipped  facility  for  playback. 

SAFETY  The  Recorder  can  be  placed  In  a  safe,  remote  location,  com¬ 
pletely  removed  from  the  television  camera.  The  success  of  the  record¬ 
ing  Is  not  conditioned  by  the  safe  return  of  the  camera.  » 

LIVE  QUALITY  The  complete  grey  scale  is  captured.  Video  playbacks 
look  “live".  There  are  two  separate  audio  channels  simultaneously  re¬ 
corded  on  the  same  tape  for  auxiliary  data  or  sound. 


RECORD  TELEVISION 
PICTURES  ON  TAPE 

AMPEX  VIDEOTAPE*  TELEVISION  RECORDER 

The  simplicity  of  tape  recording  is  brought  to  closed  circuit  television 
applications  with  the  Ampex  VR-IOOOB.  Picture  and  sound,  or  4,000,000+ 
cycle  data  are  recorded  with  advantages  not  available  with  film  or  other 
data-recording  media. 

IMMEDIACY  The  picture  being  recorded  —  either  from  a  direct  or 
beamed  signal  from  the  television  camera  — can  be  monitored  as  it  is 
recorded.  Moments  later,  when  rewound,  the  tape  can  be  replayed  on 
the  TV  monitors. 


SIMPLICITY  96  minutes  of  both  picture  and  sound  can  be  recorded  on 
a  reel  of  2-inch  wide  magnetic  tape. 

ECONOMY  Full  color  recording  can  be  made  on  the  same  tape  used 
for  black  and  white,  requiring  only  the  addition  of  a  single  electronics 
rack.  Tape  recording  is  less  expensive  than  any  other  recording  media. 


ULTRA-HIGH  RESPONSE 

DATA  RECORDER  The  Ampex  Videotape  Television  Recorder  is 
not  limited  to  television  recording.  It  will  record  electronic  sig¬ 
nals  ranging  from  0  to  more  than  4,000,000  cycles 'per/sec.  storing 
up  to  a  million  bits  of  Information  in  less  than  4  inches  of  tape, 
2  inches  wide. 


Graduate  engineers,  thoroughly  versed  in  government  and 
military  applications  and  procedures  are  available  at  Ampex  to 
answer  your  questions.  Address  inquiries  to  Department  304-11 
A  booklet  "Advanced  Applications"  and  a  technically 
complete  brochure  “VR-IOOOB"  are  yours  for  the  asking. 

934  CHARTER  ST.*  REDWOOD  CITY,  CALIF.*  EMERSON  9-7111 
Offices  and  Representatives  in  Principal  Cities 

Throughout  the  World 
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1  he  first  sonar  signal  processors  to  utilize  time  com¬ 
pression  are  being  produced  by  (ieneral  I'lectric.  1  hese 
new  processors  w  ere  developed  in  cooperation  w  ith  the 
United  States  Navy,  bxtraeting  only  critical  bits  of  trans¬ 
mitted  and  received  signals  in  series,  one  unit  can  perform 
as  many  correlating  operations  on  a  continuous  signal  - 
in  the  same  time' — as  a  parallel  proeessor  w  ith  thousands 
of  units. 


I'.xcelleiit  improvement  in  signal-to-noise  ratio  also 
makes  these  new  processors  effective  against  background 
levels  which  have  formerly  made  certain  signals  un- 
iletectable  by  any  other  practical  means.  The  new  e(|uip- 
ment  is  also  designed  to  handle  signals  from  more  than  one 
transducer. 

This  aiK  anee  in  sonar  signal  processing  is  typical  of 
( ieneral  Idectric’s  many  achievements  in  defense  elec¬ 
tronics.  227-^ 


T^ogre^s  /s  Our  Most  Imporfant  Ptoducf 

GENERAL^  ELECTRIC 


NEW  SONAR  SIGNAL  PROCESSOR 
DOES  WORK  OF  1,000  UNITS 


AOMC  NEW  CHIEF  will  be  Maj .  Gen.  August  Schomburg,  present  Deputy  Chief  of  Ord¬ 
nance.  General  Schomburg  will  succeed  Maj.  Gen.  John  B.  Medaris,  who  is  retiring,  as 
Commander  of  the  Army  Ordnance  Missile  Command,  Huntsville,  Ala.,  Jan.  31.  Until 
then.  General  Schomburg  will  devote  a  major  portion  of  his  attention  to  the  AOMC 
headquarters.  The  selection  of  the  new  chief  was  based  on  "his  thorough  familiarity 
with  and  extensive  background  in  all  phases  of  Ordnance  operations,  particularly  in 
the  areas  of  research  and  development  experience  in  missile  and  space  activities," 
according  to  a  Pentagon  release. 

ATOMIC  ENERGY  COMMISSION  will  issue  permits  for  the  construction  of  atomic  reactors 
at  the  University  of  Missouri  and  Stanford  University.  The  AEC  is  donating  $150,000 
for  each  ten-kilowatt  reactor.  They  will  be  used  primarily  for  student  training. 

AIR  FORCE  DISCOVERER  VII  failed  to  eject  its  heavily  instrumented  capsule  in  the 
sixth  unsuccessful  attempt  to  recover  a  capsule.  Launched  Nov.  7  at  Vandenberg 
AFB,  Calif.,  Discoverer  VII  achieved  orbit,  but  power  failure  occurred  in  the 
electrical  supply  system  that  was  to  eject  the  300-pound  capsule.  Six  of  the  seven 
Discoverers  have  been  equipped  with  capsules  designed  to  parachute  back  toward 
earth.  Two  of  the  satellites  failed  to  go  into  orbit  and  one  ejected  its  capsule  in 
the  wrong  place — over  the  Arctic.  Capsules  in  the  other  two  satellites  failed  to 
send  out  radio  signals,  so  were  never  recovered. 

ANOTHER  LITTLE  JOE  ROCKET  launched  a  man-in-space  type  capsule,  Nov.  4.  The  purpose 
of  the  successful  experiment  was  to  test  the  capsule’s  escape  system  which  is  designed 
to  lift  the  astronaut  and  his  capsule  away  to  safety  if  the  launching  rocket  fails. 
Fired  to  an  altitude  of  seven  miles  from  the  National  Aeronautics  and  Space 
Administration’s  test  station  at  Wallops  Island,  Va. ,  the  capsule  was  recovered 
after  floating  back  by  parachute  to  a  landing  in  the  Atlantic. 

NASA  PLASTIC  SPACE  BALLOON  was  inflated  250  miles  above  the  Atlantic  Ocean,  near 
Wallops  Island,  Va. ,  after  being  jammed  into  a  container  26%  inches  in  diameter 
at  the  time  of  its  launching,  Oct.  28.  Weighing  130  pounds,  the  aluminum-coated 
sphere  remained  aloft  for  about  half  an  hour.  It  was  the  first  in  a  series  launched 
by  the  National  Aeronautics  and  Space  Administration  to  determine  whether  balloons 
can  serve  as  reflectors  of  radio  and  radar  beams  in  space.  An  attempt  may  be  made 
to  place  one  of  these  spheres  in  orbit  soon. 

ALASKAN  NUCLEAR  BLASTS,  financed  largely  by  the  Atomic  Energy  Commission,  will  be 
set  off  in  1961  to  create  an  artificial  harbor  on  the  Northwest  coast  of  Alaska. 
According  to  Dr.  Edward  Teller,  "The  main  purpose  of  the  blasts  is  not  the  con¬ 
struction  of  the  harbor.  It  is  a  demonstration  that  we  can  do  what  we  say  and  that 
we  can  do  it  safely."  The  plan  calls  for  three  nuclear  blasts  of  20  kilotons  which 
will  carve  out  a  300-yard-wide  channel  near  Point  Hope  a7:d  two  blasts  of  200  kilo- 
tons  to  complete  a  turn-around  basin  about  600  yards  wide  and  twice  as  long. 

EXPLORER  VII ’S  TRANSMITTER  will  be  turned  off  within  a  year  by  an  automatic  elec¬ 
tronic  timer  designed  by  Bulova  Watch  Co.,  Inc.  under  contract  to  the  Army  Ballistic 
Missile  Agency.  The  tiny  self-powered  timekeeper  will  shut  off  the  solar-powered 
batteries  of  the  Explorer’s  transmitter  to  prevent  the  satellite  from  broadcasting 
after  its  usefulness  is  over  and  to  assure  that  the  atmosphere  does  not  become  satu¬ 
rated  with  satellite  signals.  Explorer  VII  was  launched  Oct.  13. 

AIR  FORCE  BASE  AND  FIVE  UNITS  will  be  inactivated  soon  as  a  result  of  "the  changing 
composition  of  the  Air  Force,  involving  increasing  numbers  of  missile  units  and 
decreasing  numbers  of  aircraft  units."  Ethan  Allen  Air  Force  Base,  Vermont,  will 
close  next  March  and  the  37th  Fighter-Interceptor  Squadron  operating  from  Burlington 
Municipal  Airport  will  be  inactivated  at  the  same  time.  At  Youngstown  Municipal 
Airport,  Ohio,  the  86th  Fighter-Interceptor  Squadron  and  the  79th  Fighter  Group 
Headquarters  will  be  inactivated  this  month.  The  15th  Fighter-Interceptor  Group 
Headquarters  and  the  47th  Fighter-Interceptor  Squadron  at  Niagara  Falls  Municipal 
Airport,  New  York,  will  be  inactivated  next  summer.  iCo/ifi/n/ed  on  pa^e  44) 
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Most  commended  features  of  ALFAX  Maps 


Crisp  brown  markings  on  clean  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  L  3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  for  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Most  commended  features  of  ALDEN  RECORDERS 


•  EASE  OF  INSTALLATION 


compact  and  mobile 


Uncrate 


Clean  crisp  maps  immediately 


•  EASE  OF  OPERATION 


new  high  in  clean,  quiet  operation 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


EASE  OF  MAINTENANCE 


Bock  connector  checks 


Plug-in  construction 


Air  Freight  replacement 


Mam 


K) 
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NEW  BOON  TO  CONTINUOUS  FACSIMILE  NETWORK  OPERATION 
REALIZED  WITH  ALDEN  FLAT  COPY  SCANNING  SYSTEM 


IfLAT  copy  SCAMMER  W\W 

copy  Eto  coMTiMuousiy... 


copies 


copy 


/  FteD  roll 


SCANNUNCr 


...REPLACES  1  DRUMS 

AMO  2  SCAMMER +IEA0S 


o 


COPY  r 

Runn/ajo-  \ 


L- 


...ANJD  eLl^Al^lATeS 

copy  SIZE 


y^co/^y  cur 


^^CPyee/fYu^  LlMiTATlONlS 


LOAO&O 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  and  why  tve  think 


you’ll  like  them  too. 

Since  195^  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  nraps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 


The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
nerv\'orks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 


scanners. 


% 


Fifteen  out  of  twenty  forecasters  after  having  op¬ 
erating  experience  with  all  weather  facsimile  systems 
indicated  a  marked  preference  for  Alden  Recorders 
and  Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

WestborO/  Mass. 


Compact,  mobile  flat  copy  scanners  provided  by  Alden 
Electronics  Company,  Westboro,  Mass,  moved  onto  the 
new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified 
fa  csimile  communications  systems 

•  INSTALLATION  SIMPLIFIED  .  .  . 


Uncrated  from  fold-a-\vay  shipping  boxes  at  Suitland, 
Maryland,  and  Idlcwild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  eejuipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day#  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

>  •  EASE  OF  COPY  HANDLING  .  .  . 

With  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  \\z\eoriginals 
hack  in  >  j  the  time. 

Flat  Copy  Scanner  with  expandable  copy  feed  head 

takes  maps  any  width  or  length  —  fed  straight  or  kitty  corner. 


Wilh  (ojiN  leetl  rolls  piecisidy  positioning  siirfacc  of  map 
on  flat  (opv  stannei  table,  exact  focal  haigths  arc  maintained 
foi  clear,  sharp  letordings. 

•  FOCUS  SMUDGE  ELIMINATED 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum. 


•  MOST  COMMENDED  FEATURES 

F^ersonnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniciues,  highly  commend  these  features; 

*  ease  of  copy  handling 

*  compactness  and  mobility  of  equipment 

*  quietness  and  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops 

aie  available  Irom  \merican  1  elejjhonc  and  rdegraph  C.o. 
foi  ipialilied  ((nnjianiis  and  organizations. 

I  ()i  those  interested  in  facsimile  communication  systems,  Alden 
!•  li  t  I  loidcs  makes  Hat  tojiv  scanner  heads  and  recorders  in  all  sizes 
and  Speeds  (up  to  ;il)  times  present  nelwoik  spectls)  furnishing 
c(»m jionents  to  (jualilietl  manidacnirers,  and  complete  facsindlt 
svstems  to  end  customers. 

II  (  iui'itc  \oin  inqui)  v. 
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Projert  Mer<*iiry — Man’s  \  eiilure  into  Spa<’€‘ 

{Continued  from  paf(e  10) 

With  tliii?  hack’rrouiul  of  the  ohjectives.  principles,  and 
a|)proaehes  selected  for  Project  Mercury,  let  us  see  where 
the  first  man  will  ll\  if  our  method  of  approach  is  suc- 
r  ess  fill. 

Fiiiure  I  shows  that  the  Mercury  vehicle  will  he 
launched  from  the  Atlantic  Missile  Kan^e.  ('a|)e  Canav¬ 
eral.  Pdorida.  in  a  direction  just  slightly  north  of  east  so 
that  it  w  ill  j)ass  over  Bermuda  during  the  orbital  injection 
process.  Actuallv  the  vehicle  will  fly  in  a  closed  circular 
path  around  the  earth  hut  when  such  a  path  is  projected 
on  a  Mat  map  rejiresentation  of  the  earth's  surfaci'.  we 
end  up  with  tlie  ajiparent  undulating:  or  sinusoidal  path 
^hown  here. 

Rprovt*rinfi  the  Astronaut 

Accordin':  to  present  plans,  the  vehicle  will,  as  I  said, 
circle  the  earth  three  times,  takiii"  about  P  hours  an 
orbit  for  a  total  flight  time  of  about  4P>  hours.  On  the 
third  pass,  as  the  vehicle  approaches  the  western  coast 
of  North  America,  the  retro-rockets  will  he  fired,  reduc¬ 
in':  the  lli«:ht  velocity  about  500  feet  a  second.  Ibis  de- 
rrease  in  ^elocitv  will  cause  the  vehicle  to  enter  the  atmos. 
phere  on  a  ballistic  flij:lit  jiath  and  it  will  eventually  land, 
in  a  recovery  rej:ion  in  the  western  Atlantic  Ocean.  A 
recovery  team  of  L.  S.  Navy  and  Air  Force  units  will 
locate  and  retrieve  the  vehicle  and  the  Astronaut. 

The  vehicle  that  will  actually  make  this  momentous 
journe\  around  the  world  in  P  hours  is  shown  in  Fif:. 
ure  2.  W  e  refer  to  it  as  a  capsule  because  it  is  essentialK 
just  that  —  an  airtight,  watertight,  conical  chamber  in 
which  the  man  and  all  of  the  equipment  necessary  for  the 
flight  are  lioused.  The  capsule  is  oriented  in  the  position 
it  will  have  on  take-ofT.  when  it  will  lift  vertically  toward 
the  t(q)  of  the  slide.  It  is  also  the  relative  position  it  will 
ha\e  on  re-entry  where  it  will  move  in  a  direction  from 
the  top  to  the  bottom. 

I  he  pilot  will  lie  in  a  form-fitting,  foam  rubber  coucli. 
During  the  course  of  his  flight,  he  will  he  able  to  control 
the  roll  and  pitch  of  the  capsule  by  using  small  jets.  The 
retro-rockets  are  shown  as  they  will  he  attached  at  the 
bottom  of  the  heat  shield,  which  will  dissipate  the  heat 
generated  on  the  front  of  the  capsule  during  the  re-entry 
fr«)m  space,  d  he  cylinder  at  the  top  of  the  capsule  con¬ 
tains  parachutes  used  in  the  final  descent. 

F  igure  5  shows  the  lash-up  of  the  capsule  on  the  Atlas 
booster  as  it  might  a|)pear  during  the  earlv  stages  of  the 
laum  h.  In  this  photo  the  escape  s\steni  is  shown  mounted 
on  the  upper  end  of  the  capsule. 

The  Escape  Rocket 

In  the  urdiappy  event  that  the  escape  s\stem  might  have 
to  be  utilized,  a  seijuence  of  actions  would  be  expected  to 
occur.  After  an  indication  of  impending  disaster,  rockets 
mounted  on  the  tripod  arrangement  on  top  of  the  capsule 
would  be  armed  and  fired  as  the  clamp  holding  the  cap¬ 
sule  to  the  Atlas  booster  is  released.  I  might  say  that  an 
analysis  of  booster  malfunctions  of  the  smt  that  would 
cause  us  to  use  the  escape  s\stem  has  indicated  that,  with 
pro})er  instrumentation,  enough  time  should  he  available 
to  activate  this  escape  system. 

d  he  escajie  rocket  has  suflicient  thrust  to  |)ull  the  caj)- 
sule  away  from  the  booster  rocket  ra|)idly  and  far  enough 
to  escape  any  effects  of  a  booster  explosion.  If  there 
should  be  a  malfunction  on  the  launching  pad  for  exam- 
})le.  the  escape  sNslem  would  whip  the  capsule  over  2,0()() 
feet  in  the  air  within  sei'onds.  At  the  peak  of  its  escape 
trajectory  the  escape  rocket  and  tripod  would  be*  sepa¬ 


rated  from  the  capsule.  Ihe  capsule  would  then  be 
turned  to  the  jircqier  re-entry  position,  the  parachute 
would  be  cleploNecI  and  the  capsule  would  be  landed  at  a 
low  enough  veloc  ity  to  a\oicl  injury  to  the  Astronaut. 

I  he  secpienc  e  of  events  that  w  ill  oc  c  ur  during  a  normal 
orbital  flight  are  shown  in  Figure  4.  After  a  conventional 
Atlas  launch  from  (^ajie  Cana\eral.  the  booster  will  go 
through  its  normal  firing  sc'cjuence.  I  he  booster  engines 
will  drop  off  at  a  relatively  low  altitude  and  the  sustainer 
engine  will  continue  to  fire  as  the  \ehicle  lavs  civer  until 
orbiting  speed  is  obtained,  at  an  altitude  of  about  110 
miles.  During  the  booster  flight  the  esc  ajie  s\stem  will  be 
jettisoned  after  the  booster  engines  drop  off  in  the  staging 
point.  When  orbiting  spc*ecl  is  obtained  the  capsule  will 
be  separated  from  the  booster  and  will  proceed  on  its 
own.  It  will  be  immc*cliately  turned  around  to  its  design 
flight  condition  with  the  blunt  end  forward  and  will  race 
around  the  world  the  chosen  number  of  times. 

The  retro-rockets  will  he  fired  at  the  |)ropc*r  time  and 
the  c  aj)sule  will  gradually  re-enter  the  atmosphere*.  A  sea 
anchor  parac  hute  will  he  opencid  at  about  70.000  fc*et  to 
stabilize  the  capsule  during  its  transonic*  flight  spe(*ds  in 
the  u|)per  atmosphere;  the  main  jiarac  hute  will  be  opc*ned 
at  about  1 0.000- to- 1 2.000  feet  altitude  for  the  normal 
landing  secpjencc*.  Incidentally,  the  capsule*  vyill  have  a 
sec'ond  emergene  v  parachute  in  the*  eve*nt  of  malfunc  tion 
of  the  main  chute. 

Little  Joe^  Redstone  and  Atlas 

I  would  like  m»w  to  present  some  idea  of  the*  amount  <»f 
work  that  must  be  ac*c‘omplished  suceessfullv  be*fore*  this 
first  manned  orbital  flight.  In  Figure  .5  we*  se*e  several 
booste*r  vehieles  considered  in  our  early  planning  for 
flight  te*sting  the  Mercury  system  prior  to  the  final  flight. 
Our  studies  lead  us  to  eliminate*  the*  Jupiter  vehicle,  so 
our  rocket  flight  test  program  is  actually  being  carrie*d 
out  with  the  othe*r  thre*e  type*s  of  \ehicles. 

On  the*  left  is  a  spec*ial  roc  ket  booster  c*ompose*d  of  a 
cluster  of  eight  solid  prope*llant  roc  kets  de*ve*lope*cl  for  the 
Merc  ury  flight  test  program.  J  he  Projec  t  pe*ople  call  it 
Fittle*  joe  because  of  its  small  stature  compared  with  other 
rocke*ts  in  the  program.  Little  Joe  will  be*  use*d  to  launch 
capsule*  test  ve*hicle*s  to  a  maximum  distance*  of  a  little 
more  than  100  miles  for  evaluation  of  the  struc  tural  and 
ae*rodynamic  c-orre*ctne*ss  of  the*  capsule*  de*sign.  Little* 
Joe*  also  is  be*ing  used  to  te*st  the  e*scape  system  at  high 
\  elocity. 

Ihe  Bedstone*  booster  will  be*  use*cl  for  further  tests  c)f 
the  capsule  and  its  instrume*ntation  and  will  also  se*r\e* 
a  \e*ry  important  role  as  a  trainer  for  the  Astronauts  prior 
to  full  orbital  flight.  An  Astronaut  can  ride  in  the  cap¬ 
sule*  mounted  on  the  Be*clstone  for  a  maximum  distance* 
e»f  about  120-1.50  miles.  During  this  flight  he  can  experi¬ 
ence*  all  of  the  sensatiems  that  will  later  be  encountered 
during  the  launch  and  re-entry  of  the*  capsule*,  with  none* 
eef  the  hazards  of  a  complete  orbiting  flight. 

J  he*  Atlas  booster  w  ill  be  used  ne>t  only  for  the  final 
launching  of  man  into  orbit  but  for  e*arlie*r  suborbital 
le*sts  of  the  final  capsule*  c*onfiguration  on  flights  U|)  to 
1 .700-to- LOOO  miles.  Whe*n  used  as  a  te*st  vehicle,  the 
Atlas  can  be  programmed  to  subject  the  capsule  to  all 
the  launch  and  re*-entry  conditions  that  will  be  experi- 
e*nc*ecl  in  the*  final  orbital  flight. 

Dc'dicated.  sober,  intelligent  and  highly  c*hargecl  with 
both  the  s|)irit  of  aelventure  anel  the  sjiirit  of  scientific 
iiKjuiry.  the  seve*n  Merc  ury  Astronauts  will  carry  out  this 
nation  s  most  exc  iting  ve*nture  into  the  unknown  in  which 
man  himse*lf  may  |)articipate;. 
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Signal^raiii  [(continued  from  page  391 

FIVE  ARMY  SCIENTISTS  discovered  a  way  to  pack  five  times  more  electronic  gear  into 
missile  nose  cones.  The  Army  science  team  from  Diamond  Ordnance  Fuze  Laboratory, 
Washington,  D.  C. ,  made  the  discovery  by  combining  new  techniques  in  photography  and 
lithography  with  existing  printed  circuit  techniques.  Considered  a  major  scientific 
breakthrough,  the  discovery  should  lead  to  reductions  in  size,  weight  and  power  con¬ 
sumption  of  future  Army  equipment. 


—INDUSTRY— 

MARTIN  CO.  will  stop  building  aircraft  in  mid-1960  and  expand  its  work  in  elec¬ 
tronics.  During  World  War  II  and  since  then,  the  company  has  built  flying  boats, 
light  bombers,  patrol  craft  and  twin-engine  aircraft.  Martin  is  now  a  leading 
missile  builder  with  such  projects  as  the  TITAN  intercontinental  ballistic  missile 
and  a  number  of  shorter-range  missiles.  The  company  also  has  plans  to  enter  the 
nuclear  energy  field. 

GENERAL  ELECTRIC  CO.  will  construct  a  ^14  million  center  for  space  technology 
research  and  development  near  Philadelphia,  Pa.  The  new  center,  which  will  be  part 
of  GE’s  Missile  and  Space  Vehicle  Dept.,  will  be  "one  of  the  nation's  largest 
privately  financed  space  research  facilities,”  according  to  GE.  Plans  call  for  the 
center  to  be  built  in  two  phases.  Initial  construction,  scheduled  for  completion 
in  1961,  will  include  a  department  headquarters  building,  an  aerosciences  laboratory 
and  an  engineering  and  development  facility.  The  second  phase  of  construction  is 
planned  for  1962-1963,  and  will  include  facilities  for  development  manufacturing, 
product  design,  quality  control  and  acceptance  testing. 

UNITED  AIRCRAFT  CORP. ,  PRATT  &  WHITNEY  AIRCRAFT  DIV.  has  developed  a  machine  said  to 
make  possible  construction  of  one-piece,  weld-free  rocket  and  missile  cases  of 
record  size  and  high  strength.  The  machine  uses  the  technique  of  flow-turning,  the 
stretching  and  shaping  of  disks  and  rings  of  metal  by  causing  the  metal  to  flow  over 
a  spindle  under  great  pressure  on  high-speed  rollers. 

WESTERN  UNION  TELEGRAPH  CO.  is  making  available  this  month  intercity  Public 
Facsimile  Service  to  the  general  public.  The  service,  to  be  initially  offered 
between  Washington,  D.  C.,  New  York  City,  Chicago,  Los  Angeles  and  San  Francisco, 
will  provide  for  the  transmission  of  full  page  correspondence,  letter-size  docu¬ 
ments,  drawings  and  other  recorded  data  coast  to  coast.  The  material  to  be  trans¬ 
mitted  need  merely  be  typed,  written  or  drawn  on  a  sheet  of  white  letter-size  paper. 

It  will  be  placed  on  the  Western  Union  facsimile  drum  which,  at  the  push  of  a 
button,  will  begin  revolving  at  180  revolutions  per  n.inute.  As  the  drum  revolves,  an 
"electric  eye"  will  scan  the  material. 

MARCONI'S  WIRELESS  TELEGRAPH  CO.  LTD,  has  developed  a  new  short-wave  radio  trans¬ 
mitter  that  can  simultaneously  broadcast  two  or  more  indererdent  t ransmissicns  on 
different  wave  lengths.  The  secret  of  the  new  transmitter  is  a  device  known  as  a 
distributed  amplifier.  Unlike  conventional  types,  this  amplifier  dispenses  with 
tuning  controls.  The  design  is  such  that  even  if  a  tube  fails,  the  transmitter  will 
continue  with  only  a  slight  reduction  in  output. 

RCA  SERVICE  CO.  has  announced  the  realignment  of  its  operations  into  two  major 
departments.  Commercial  Services  and  Government  Services.  Previously  there  were 
three  departments.  Under  the  new  organization.  Consumer  Products  and  Technical 
Products  have  been  consolidated  into  Commercial  Services. 

REMINGTON  RAND  UNIVAC  DIV. ,  SPERRY  RAND  CORP.  has  developed  a  new  electronic  com¬ 
puter  system,  Univac  Larc  Solid-State  Computer,  which  can  operate  at  speeds  up  to 
200  times  faster  than  any  computer  in  existence  today,  according  to  tne  company. 
Originally  designed  and  constructed  by  Remington  Rand  for  the  Atomic  Energy  Commis¬ 
sion,  the  Larc  will  enable  business  management  to  process  problems  quickly  through 
the  use  of  new  logic  designs,  new  ways  of  routing  information  through  the  computer 
system  and  new  ways  of  manipulating  data. 

CONTRACTS ;  ARMY ;  Samuel  N.  Zarpas,  Inc.,  and  Fullerton  Construction  Co.,  construc¬ 
tion  of  BOMARC  facilities  at  Travis  AFB,  $2,430,000;  Radioplane,  Div.  of  Northrop 
Corp. ,  production  of  255  SD-1  drones,  $2,300,054;  Ralph  M.  Parsons  Co.,  construction 
of  TITAN  test  launch  facilities  at  Vandenberg  AFB,  $2,200,000;  NAVY ;  Carrier  Corp., 
production  of  steam-activator  absorption  cooling  equipment  for  nuclear  submarines, 
$3,000,000;  Telephonies  Corp.,  production  of  head  chest  sets,  type  SA(7)C,  $1,006,250. 
AIR  FORCE;  Boeing  Airplane  Co.,  construction  of  the  DYNA-SOAR  manned  space  glider, 
and  The  Martin  Co. ,  production  of  rocket  boosters  to  power  the  vehicle  ;  no  estimate 
of  the  eventual  cost  of  DYNA-SOAR,  but  $53,000,000  available  for  project  in  current 
fiscal  year;  Collins  Radio  Co.,  for  providing  a  microwave  communication  system, 
$2,000,068. 

(Continued  on  jutge  L'l 
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Since  before  World  War  II y 
Motorola  has  demonstrated  its 
exceptional  ability  in  military 
electronics  on  assignments 
that  include  communications 
equipment . . .  radar . . .  missile 
guidance . . .  data  processing 
and  display . . .  antisubmarine 
warfare . . .  demonstrating  with 
each  success  the  value  of  a 
technical  task  force  that  is,.. 


Roy  Olson,  general  manager  of  Motorola’s  Chicago  Military 
Electronics  Center,  which  emphasizes  work  in  surface  and  sub¬ 
surface  electronic  cauinments  and  systems. 


Seasoned  in  the  service 


Hundreds  of  thousands  of  Motorola 
walkie-talkies  were  produced  for 
World  War  II  combat  use. 


Few  weapon  systems  now  under  development 
are  expected  to  play  as  important  a  role  in  U.S. 
defense  in  the  coming  decade  as  the  B-70  Val¬ 
kyrie.  This  fantastic  new  weapon  will  cruise  at 
more  than  2000  m.p.h.  at  altitudes  over  70,000 
feet. 

Motorola’s  long  record  of  military  electronic 
achievements  led  to  its  appointment  as  major 
systems  manager  to  develop  and  build  the  B-70’s 
vital  Mission  and  Traffic  Control  System. 

This  major  system  encompasses  the  communi¬ 
cations,  navigation,  identification  (IFF),  and 
landing  aids.  It  will  keep  B-70  crews  in  constant 
contact  with  each  other  and  with  U.S.  head¬ 
quarters  from  anywhere  on  the  globe.  It  will 
provide  the  Valkyrie  with  its  capability  to  be 
electronically  directed  to  a  designated  target 
anywhere  in  the  world  and  be  immediately  re¬ 
called  on  command. 

High-level  responsibilities  such  as  this  are 
not  new  to  Motorola.  It  was  in  June  of  1 940  that 
the  prototypes  of  the  history-making  Motorola 
walkie-talkie  were  delivered  to  the  U.S.  Army 
Signal  Corps.  During  World  War  II,  Motorola 
not  only  supplied  vast  quantities  of  equipment 
that  kept  advancing  U.S.  ground  troops  in  con¬ 
stant  communications,  but  was  also  chosen  by 
the  Signal  Corps  to  direct  and  manage  the  sup¬ 
ply  of  the  entire  U.S.  Army’s  need  for  electronic 
crystals.  These  critical  frequency-determining 


components  uere  vital  to  radio  communications. 

In  the  late  forties  and  early  fifties  it  was 
weapon  fuses,  radar  bombsights  and  tactical 
microwave  communications.  Today,  in  company- 
owned  research  and  production  centers  across 
the  country,  thousands  of  Motorola  engineers 
and  scientists  are  at  work  on  a  broad  range  of 
military  projects.  Included  are  missile  guidance, 
high-resolution  radar,  sonobuoys,  the  next 
generation  of  equipment  for  radio-telephone 
communications  between  ground  troops,  and 
advancement  of  the  frontier  of  knowledge  in 
solid-state  electronics. 

Motorola’s  e.xclusive  concentration  in  elec¬ 
tronics,  its  cost-conscious  approach  to  produci- 
bility,  and  its  preoccupation  with  reliability  are 
evident  in  every  military  product  from  the  small¬ 
est  solid-state  device  to  the  most  complex 
weapon  systems.  Small  wonder  that  with  the  mili¬ 
tary,  Motorola  rates  one  of  the  highest  confi¬ 
dence  quotients  among  suppliers  of  electronics 
equipment.  For  in  the  development  and  produc¬ 
tion  of  military  electronics,  it  has  been  proved 
time  after  time,  there  is  no  suhstitiite  for  sea¬ 
soned  experience. 

For  a  comprehensive  brochure  on  Motorola’s 
Military  Electronics  capabilities,  write  Techni¬ 
cal  Data  Service,  Motorola,  Inc.,  Military  Elec¬ 
tronics  Division,  8201  East  McDowell  Road, 
Scottsdale,  Arizona. 
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Military  Electronics  DMsion 


CHICAGO  .  PHOENIX  •  Riverside 


Career  opportunities  await  engineers  and  physicists  at  Motorola.  Address  your  inquiry  to  the  area  of  your  eh 

8201  East  McDowell  Road,  Scottsdale,  Arizona  •  1450  North  Cicero  Avenue,  Chicago  51,  Illinois 

8330  Indiana  Avenue,  Riverside,  California 


Joe  Chambers,  Motorola  vice  president  and  general  manager  of  the  Western 
Military  Electronics  Center,  directs  Phoenix  laboratories  concerned  prima 
rily  with  work  on  sophisticated  airborne  and  spaceborne  electronics. 


John  Byrne  heads  highly  classified  advanced  study  and  develop 
mental  work  on  a  wide  variety  of  military  contracts  at  Motorola’s 
Systems  Research  Laboratory,  Riverside,  California. 


Motorola’s  surging  capabilities  in  the  solid  state  electronics 
art  is  achieving  new  dimensions  in  complexity,  perform¬ 
ance  and  reliability  for  new  electronic  concepts. 


Development  of  passive  seeker  by  Motorola,  Riverside,  is  under 
contract  to  the  Signal  Corps  for  use  with  U.S.  Army  drones 
capable  of  performing  night,  day,  and  all-weather  surveillance. 


AN/SSO-23  Sonobuoys  for  the  anti¬ 
submarine  warfare  program  in  volume 
production  at  Motorola  Chicago. 


Inspection,  the  eyes  of  quality 
control,  helps  convert  experience 
into  reliability  at  Motorola. 


Motorola  is  making  significant  design  contributions  to  advanced 
guidance  head  for  Sidewinder  air-to-air  missile  which  is  under 
fabrication  at  Phoenix  laboratories. 
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Since  before  World  War  //, 
Motorola  has  demonstrated  its 
exceptional  ability  in  military 
electronics  on  assignments 
that  include  communications 
equipment . . .  radar . . .  missile 
guidance . . .  data  processing 
and  display , . .  antisubmarine 
warfare , . .  demonstrating  with 
each  success  the  value  of  a 
technical  task  force  that  is,.. 


Roy  Olson,  general  manager  of  Motorola’s  Chicago  Military 
Electronics  Center,  which  emphasizes  work  in  surface  and  sub¬ 
surface  electronic  equipments  and  systems. 


Seasoned  in  the  service 


Hundreds  of  thousands  of  Motorola 
walkie-talkies  were  produced  for 
World  War  II  combat  use. 
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Few  weapon  systems  now  under  development 
are  expected  to  play  as  important  a  role  in  U.S. 
defense  in  the  coming  decade  as  the  B-70  Val¬ 
kyrie.  This  fantastic  new  weapon  will  cruise  at 
more  than  2000  m.p.h.  at  altitudes  over  70,000 
feet. 

Motorola’s  long  record  of  military  electronic 
achievements  led  to  its  appointment  as  major 
systems  manager  to  develop  and  build  the  B-70’s 
vital  Mission  and  Traffic  Control  System. 

This  major  system  encompasses  the  communi¬ 
cations,  navigation,  identification  (IFF),  and 
landing  aids.  It  will  keep  B-70  crews  in  constant 
contact  with  each  other  and  with  U.S.  head¬ 
quarters  from  anywhere  on  the  globe.  It  will 
provide  the  Valkyrie  with  its  capability  to  be 
electronically  directed  to  a  designated  target 
anywhere  in  the  world  and  be  immediately  re¬ 
called  on  command. 

High-level  responsibilities  such  as  this  are 
not  new  to  Motorola.  It  was  in  June  of  1940  that 
the  prototypes  of  the  history-making  Motorola 
walkie-talkie  were  delivered  to  the  U.S.  Army 
Signal  Corps.  During  World  War  II,  Motorola 
not  only  supplied  vast  quantities  of  equipment 
that  kept  advancing  U.S.  ground  troops  in  con¬ 
stant  communications,  but  was  also  chosen  by 
the  Signal  Corps  to  direct  and  manage  the  sup¬ 
ply  of  the  entire  U.S.  Army’s  need  for  electronic 
crystals.  These  critical  frequency-determining 


components  were  vital  to  radio  communications. 

In  the  late  forties  and  early  fifties  it  was 
weapon  fuses,  radar  bombsights  and  tactical 
microwave  communications.  Today,  in  company- 
owned  research  and  production  centers  across 
the  country,  thousands  of  Motorola  engineers 
and  scientists  are  at  work  on  a  broad  range  of 
military  projects.  Included  are  missile  guidance, 
high-resolution  radar,  sonobuoys,  the  next 
generation  of  equipment  for  radio-telephone 
communications  between  ground  troops,  and 
advancement  of  the  frontier  of  knowledge  in 
solid-state  electronics. 

Motorola’s  exclusive  concentration  in  elec¬ 
tronics,  its  cost-conscious  approach  to  produci- 
bility,  and  its  preoccupation  with  reliability  are 
evident  in  every  military  product  from  the  small¬ 
est  solid-state  device  to  the  most  complex 
weapon  systems.  Small  wonder  that  w  ith  the  mili¬ 
tary,  Motorola  rates  one  of  the  highest  confi¬ 
dence  quotients  among  suppliers  of  electronics 
equipment.  For  in  the  development  and  produc¬ 
tion  of  military  electronics,  it  has  been  proved 
time  after  time,  there  is  no  substitute  for  sea¬ 
soned  experience. 

For  a  comprehensive  brochure  on  Motorola's 
Military  Electronics  capabilities,  write  Techni¬ 
cal  Data  Service,  Motorola,  tnc.,  Militarv  Elec¬ 
tronics  Division,  8201  East  McDowell  Road, 
Scottsdale,  Arizona. 
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8201  East  McDowell  Road,  Scottsdale,  Arizona  •  1450  North  Cicero  Avenue,  Chicago  51,  Illinois 

8330  Indiana  Avenue,  Riverside,  California 


I 


Joe  Chambers,  Motorola  vice  president  and  general  manager  of  the  Western 
Military  Electronics  Center,  directs  Phoenix  laboratories  concerned  prima 
rily  with  work  on  sophisticated  airborne  and  spaceborne  electronics. 


John  Byrne  heads  highly  classified  advanced  study  and  develop 
mental  work  on  a  wide  variety  of  military  contracts  at  Motorola’s 
Systems  Research  Laboratory,  Riverside,  California. 


Motorola’s  surging  capabilities  in  the  solid  state  electronics 
art  is  achieving  new  dimensions  in  complexity,  perform¬ 
ance  and  reliability  for  new  electronic  concepts. 


Development  of  passive  seeker  by  Motorola,  Riverside,  is  under 
contract  to  the  Signal  Corps  for  use  with  U.S.  Army  drones 
capable  of  performing  night,  day,  and  all-weather  surveillance. 


AN/SSQ-23  Sonobuoys  for  the  anti- 
si4>marine  warfare  program  in  volume 
production  at  Motorola  Chicago. 


Inspection,  the  eyes  of  quality 
control,  helps  convert  experience 
into  reliability  at  Motorola. 


Motorola  is  making  significant  design  contributions  to  advanced 
guidance  head  for  Sidewinder  air-to-air  missile  which  is  under 
fabrication  at  Phoenix  laboratories. 
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ROBERT  £.  LEE  POLARIS  SUB  will  be  launched  at  the  Newport  News,  Va. ,  Shipbuilding 
and  Dry  Dock  Co.,  Dec.  18.  The  fourth  nuclear  submarine  launched  in  the  Navy’s 
program  for  underseas  craft  equipped  with  the  Polaris  ballistic  missile,  it  will 
have  a  surface  displacement  of  approximately  5600  tons  and  an  over-all  length  of 
380  feet.  In  other  developments,  three  nuclear  submarines  will  be  commissioned  this 
month.  They  are  the  attack  type  Seadragon ,  Dec.  5;  the  guided  missile  type  Halibut , 
Dec.  30;  the  fleet  ballistic  missile  type  George  Washington,  Dec.  31.  The  radar 
picket  type  Triton  was  commissioned  Nov.  10. 

IRE  1960  WINTER  CONFERENCE  on  Military  Electronics  will  be  conducted  on  the  West 
Coast  for  the  first  time,  February  3-5,  in  Los  Angeles.  Sponsored  by  the  Profes¬ 
sional  Group  on  Military  Electronics,  the  Institute  of  Radio  Engineers'  Convention 
will  include  both  exhibits  and  technical  sessions. 

EDISON  RADIO  AMATEUR  AWARD  for  the  most  outstanding  public  service  performed  by  a 
U.  S.  licensed  ham  during  1959  will  be  presented  by  General  Electric  Co.  in  February 
1960.  Nominating  letters, which  may  be  submitted  by  anyone  familiar  with  the  public 
service  done  by  a  radio  amateur,  should  be  sent  to  the  secretary  of  GE's  Edison 
Radio  Amateur  Award  Committee,  Owensboro,  Ky. ,  by  January  4,  1960. 

TWO  U.  S.  PHYSICISTS  WON  THE  NOBEL  PRIZE  IN  PHYSICS  for  their  discovery  of  anti- 
protons>  negatively-charged  protons  that  can  destroy  ordinary  matter  found  on  earth. 
Dr.  Emilio  Segre,  54,  and  Dr.  Owen  Chamberlain,  39,  both  of  the  University  of  Cali¬ 
fornia  made  the  discovery  while  doing  research  with  the  atom-smashing  bevatron  at 
the  University  in  1955. 

A  LOW  PUMP  POWER  PARAMETRIC  AMPLIFIER  for  use  in  solid-state  UHF  receivers  was 
described  at  the  Electron  Devices  Meeting,  sponsored  by  the  Professional  Group  on 
Electron  Devices,  Institute  of  Radio  Engineers.  At  the  recent  Washington,  D.  C. 
meeting,  it  was  stated  that  the  220-mc  negative  resistance  parametric  amplifier  pro¬ 
vides  a  low  noise  figure  and  stable  operation. 

TWENTY  ALLIED  SENIOR  SIGNAL  OFFICERS,  representing  ten  nations,  recently  completed  a 
tour  of  U.  S.  Army  Signal  Corps  installations.  Sponsored  by  the  Military  Assistance 
Program,  this  second  annual  tour  afforded  the  group  an  opportunity  to  see  U.  S. 
methods  of  training  and  operation.  The  nations  represented  were  Austria,  Brazil, 
Chile,  Denmark,  Iran,  Italy,  Korea,  Taiwan,  Thailand  and  Viet-Nam. 

FIRST  UNITS  OF  ADVANCED  NEW  RADIO  EQUIPMENT  for  the  North  Atlantic  Treaty  Organiza¬ 
tion's  new  6,500-mile  "Ace  High"  communications  system  recently  were  shipped  to 
Italy.  Connecting  the  free  nations  of  Europe  in  a  wide  swinging  arc  with  Turkey, 
the  system  "will  give  NATO  its  first  integrated  long  distance  communications  system 
and  will  make  possible  instantaneous  and  completely  reliable  transmission  of  mes¬ 
sages."  Radio  Engineering  Laboratories  developed  the  system. 

NEW  TRANSPARENT  COVERING  for  packaging  precision  bearings  has  been  developed  by 
Cargo  Packers,  Inc.  Previously,  the  bearings  were  exposed  to  corrosive  influences 
when  it  was  necessary  to  open  the  covering  to  check  the  bearings.  The  plastic  cov¬ 
ering  permits  the  bearings  to  be  seen  without  opening  the  covering. 

PLASTIC  CYLINDERS  FOR  MISSILES  have  been  developed  to  replace  similar  metal  struc¬ 
tures.  Made  by  Zenith  Plastics  Co.,  a  subsidiary  of  Minnesota  Mining  &  Manufacturing 
Co. ,  the  cylinder  can  reduce  costs  as  the  units  do  not  require  heat-treated  facili¬ 
ties  and  the  subsequent  scheduling  requirements  for  metal  parts  of  this  nature. 

INDUSTRY  SHOULD  INCORPORATE  FALLOUT  SHELTERS  in  all  new  buildings  to  match  the 
action  taken  by  the  Federal  Government  in  this  area,  urged  the  Office  of  Civil  and 
Defense  Mobilization  in  a  recent  bulletin.  The  National  Shelter  Policy,  which  holds 
that  in  the  event  of  enemy  attack  fallout  shelters  offer  the  best  single  non¬ 
military  protective  measure  for  the  greatest  number  of  people,  directs  the  Federal 
Government  to  provide  shelters  in  new  buildings  desired  for  civilian  use.  State 
and  local  governments  also  were  requested  to  provide  shelters. 

CALENDAR  OF  EVENTS; 

DECEMBER  7 ;  American  Ordnance  Association,  Annual  Armament  Preparedness  Meeting, 

New  York  City. 

DECEMBER  8-10;  National  Conference  on  the  Application  of  Electrical  Insulation, 
Washington,  D.C. 

DECEMBER_]^^11_:  Institute  of  Environmental  Sciences  Meeting,  New  York  City. 

DECEM BER_ 1 3-15;  Society  of  Plastic  Engineers  Meeting,  Chicago. 

DECEMBER  28-30 ;  Radiological  Society  of  North  America  Meeting,  Chicago. 


SIGNAL,  DECEMBER.  1959 


V 


/ 


4 


PACKAGED”  EARLY  WARNING  RADAR 


Easily  transported  to  tactical  areas  by  land,  sea  or  air  it  is  quickly  readied  for  long  and  short  range 


action 


transportable  and  quickly  opera¬ 
tional— that’s  the  uew  “n  \n”  (Tactical 
I'arly  Warning)  radar  system  developed 
by  Sperry’s  Surface  Armament  Division 
for  the  Marine  Corps.  Only  one-fourth  the 
si/.e  and  weight  of  conventional  radars. 
1 1  w— designated  MPS-21— is  easily  car¬ 
ried  to  tactical  areas  by  helicopter,  cargo 
plane,  truck  or  amphibious  vehicle.  VV'ithin 
two  hours,  an  18-man  crew  can  erect  the 
system  and  put  it  into  operation. 


Designed  to  detect  both  close-in  and 
ilistant  supersonic  aircratt  and  missiles. 
1 1  \\  also  determines  their  height  — com¬ 
bining  the  functions  of  two  present  radar 
systems.  Operation  is  almost  completely 
automatic.  Only  one  operator  is  required 
to  monitor  the  control  console.  Radar  con¬ 
sole  and  rotating  antenna  are  housed  in  an 
intlatable  radome,  which  can  w  ithstand  the 
rigors  ot  arctic  or  tropical  climates. 

With  its  verv  lone  range  and  portable 


ctmstruction,  ti.w  provides  the  means  to 
extend  the  nation’s  defense  perimeter  and 
insure  added  protection  for  key  installa¬ 
tions  and  outposts.  Tt:\v  is  another  impor¬ 
tant  Sperry  contribution  to  our  growing 
power  to  deter  aggression. 


SURFACE  ARMAMENT  DIVISION,  ri)'RnS(''Orr  C(h\-PAN^  •  / -7  l''/.S70A'  O/  SPFRRY  h\\Nl>  C  OR  P  O  R  A  r  m  R  ^  GRPAl  Ni.'R.  NY. 


I. 


INTERCHANGING 


\l*(irt  /  in  \(nrmhrr  issnr\ 


hi  \  n\iMiil»cr  Roll 

k<!AK(..  of  I  idin.  Oliio.  who  is  direc¬ 
tor  of  the  Interstate  Sidel>and  \et. 
wrote  tlie  K(!(>  in(|uirin^  about  the 
|)ossihilit\  of  slartinjr  a  technical  net 
within  the  ham  hands. 

I  he  F('(]  replied  that  this  could  he 
accomplished  pro\  ided  it  is  carried 
(Hit  in  accordance  w  ith  Rule  1 2. 1  Of) 
I  hi  of  the  K(X]  reirulations.  d'his 
rule  is  rather  hroad.  It  ^oes  as  fol¬ 
lows: 

“  I  he  following  kinds  of  one-wav 
communi(‘ations.  addressed  to  ama¬ 
teur  stations,  are  authorized  and  will 
not  he  construed  as  hroadcastinji  .  .  . 
(hi  Information  hulletins  consistiriir 
so  lely  of  subject  matter  havinjr  direct 
interest  to  the  amateur  radio  service 
as  such.” 

Apparentiv.  based  on  this  rulinjr. 
t(‘chnical  talks  and  forums  are  per¬ 
missible  within  the  amateur  hands 
provided  the  subject  matter  lies  with¬ 
in  this  categorv. 

•  On  December  20.  lOoo.  the  Inter¬ 
state  lec'hnical  I'orum.  under  the  di¬ 
rection  of  Ron  Reed.  KoAFO.  and 
(diaries  WAsall.  W  o  lA  .  commenced 
operation  with  a  talk  h\  Wes  Sebum. 
WOD^V.  a  pionec  ‘r  in  the  amateur 
SSR  field.  I  listened  to  this  talk  on 
kc.  and  the  checkin  was  tremen¬ 
dous.  I  heard  stations  five  deep  call 
in  from  up  in  Maine  down  to  deep 
in  Florida,  and  far  out  into  the  mid¬ 
west.  d'here  were  those,  too.  who  oh- 
j<*cted  and  showed  it  l)\  various  at¬ 
tempts  t-H  jam  the*  transmissions. 

In  putting  a  technical  net  within 
the  amateur  hands,  therc^  are  argu¬ 
ments  for  and  against. 

On  the  good  side  it  can  he  shown 
that  this  certainl)  is  an  intelligent 
use  of  tlie  radio  spectrum  in  the*  pul)- 
lic  interest,  if  it  is  not  abused.  It  is 
also  a  spectrum  sa\  ing  de\  ice  du<‘  to 
the  net  t\pe  operation.  It  can  he 
further  argued  that  exem  though 


PART  II 

SCIENTIFIC  INFORMATION 
BY  MULTI-LATERAL 
RADIO  COMMUNICATION 


by  S.  EDWIN  PILIER,  W2KPQ/A2KPO 
Director 

First  Army  MARS  SSB  Technical  Net 


MARS  is  a  xeiN  worthwhile  organi¬ 
zation.  a  man  should  not  haxc*  to  join 
it  in  order  to  participate  in  a  planned 
technical  forum  by  radio.  I  might 
mention  at  this  time  that  there  are 
discussions  going  on  to  set  up  a  pro¬ 
gram  to  permit  amateurs  to  partici¬ 
pate  onI\  in  technical  asjiects  of  the 
First  A  run  MARS,  if  they  haxc  the 
(pialific'ations.  I  will  elaborate  on 
this  later.  At  any  rate,  the  use  of 
one-way  broadcasting  xvithin  the 
amateur  hands  is  certairdx  not  xxith- 
out  precedent.  The  American  Radio 
Relax  League  has  been  doing  it  for 
years  by  sending  out  headquarters 
hulletins  and  code  practice  sessions. 

On  the  other  side  it  can  he  argued 
that  this  txpe  of  operation  could  key 
off  a  lot  of  other  operations  and  turn 
some  of  the  amateur  hands,  part  of 
the  time,  into  a  series  of  semi-broad¬ 
cast  .>ierxiees.  Actually  taking  the 
ease  of  the  Interstate^  deehnical  Fo¬ 
rum.  I  know  of  no  other  technical 
nets  xxithin  amateur  hands  that  have* 
started  in  tlie  last  four  months  since 
the  inception  of  this  net. 

In  addition,  it  might  he  said  that 
commercial  interests  could  take  ad- 
x  antage  of  amateur  frecpiencies  to  ad- 
xcMtise  their  products.  Actually.  I 
(lou  t  fc‘el  this  has  happenc*cl  and  ec*r- 
tairdx  the  hams,  thcmiselx c*s.  xxould 
nexer  j)c*rmit  this  to  occur.  Although 
at  time's  I  must  admit  that  thc're  is  a 
xcM  V  fine  line  xxhieh  sc*paratc‘s  tc*ehr)i- 
cal  information  c'onccMiiing  a  new 
product  for  the*  amateur  frat<*rnitx 
from  an  outright  sale's  ‘*pi*<T.*' 

d'hc'  Interstate'  dVehnieal  Forum 
mec'ts  on  the'  2nel  and  1th  Monelav  of 
e'ae  h  month  at  ‘LdO  F.M.  iL.D.T.  l 
on  ke-  loxxer  sidc'hand.  On  the 

first  and  third  Monelax  of  each  month 
the'  Inic'rstatc'  Ham  (ditiic’  meets,  pre- 
.sideel  over  by  Joe'  (.'zc'rniak.  W  <)!\WT  . 
of  Muskc'gon.  Michigan.  In  this  op¬ 
eration  a  panel  of  c'xpc'rts  is  on  hand 
to  ariswc'i  any  technical  jerohle'm 


whie-h  anx  radio  amateur  might  ask. 

\t  the'  he’ginning  of  PFiti  the'  use* 
of  X  isual  aiels  was  alte'iiiptc'd  in  e’e>n- 
june-tion  xxith  aural  radio  le'C'ture's  in 
the  First  Armx  MARS  SSB  le'eJinie'al 
\e't.  A  .'ielc'c'ted  list  of  L'SO  name's  pre'- 
elominantlv  MARS  mc'inhe'is  anel  lis¬ 
teners.  xxhe)  had  xvritte'ii  for  the'  niate'- 
rial.  xxere*  sent  printed  matte'r  for  use' 
in  e*onjune*tion  xvith  talks  em  transis- 
teers.  magnetie'  arnplifie'rs  anel  a  noxe'l 
SSB  rc'c  eive'r  ele'sign.  I  his  xxas  elis- 
e-ontinuc'd  hc'cause'  of  the'  gre'at 
amount  e)f  xxenk  re'epiireel  to  make  the' 
mailings  anel  alse)  elue'  tee  the'  fac’t  that 
manv  listeners,  met  having  the  visual 
aiels.  would  rc'ceivt'  no  hc'nc'fit  freitn 
an  aural  Ic'cture  which  continually 
re'ferred  to  printed  diagrams.  Later 
een.  printed  matte'r  feer  use  xvith  a 
technical  Ic'e  ture  xvas  mailc'd  emt  with 
the  monthlx  newslettc'r  by  birst  Armx 
MARS  Heaele|uarte'rs  at  (ioxc'rnors 
Island.  Howc'ver.  all  latc'r  le'cture's 
haxe  e.‘isentially  he'e*n  ge'are'd  to  an 
aural  mc'dium. 

On  Novemhe'i  19.  I9.A<».  (iene'  Lck- 
lunel.  who  was  tlmn  manage't*  of  Auto- 
molixe  Fejuipment  Sales  of  the  Alh'fi 
B.  Du  Mont  (]ompanx.  used  a  noxe'l 
visual  dex  ic  e  in  his  talk  on  the'  Eniiinc 
Scope,  (ic'ne*  xxantc'd  to  ge't  across  tee 
his  liste'ning  auelie'nce'  a  hloek  dia- 
graen  of  this  instrumc'nt.  He  eliel  this 
hx  havireg  the'  liste'ning  audie'ne  e'  take* 
a  pe'ne  il  anel  pape'c  anel  draw  a  grid 
containing  9  e'epially  spae-cMl  hoiizon- 
lal  line's  and  9  e'cpially  spaec'd  xc'iti- 
e  al  line's  to  gixe'  ()  I  hoxe's.  At  the'  top 
of  e'ae  h  ve'rtie  al  column  a  Ic'ttc'r  from 
A  to  H  was  assigne'd.  At  the'  Ic'ft  side' 
he'  assigne'd  numhe'rs  from  I  to  1». 
starting  witli  the  top  horizontal  row 
anel  procec'ding  eloxvn.  J  hen  by  rc'- 
ferring  to  anx  box  on  his  grid  such 
as  B-7.  or  D-B.  he'  e-ould  loc  ate*  e'ae  h 
eompone'nt  of  his  bloc  k  diagram.  II- 
lustratixe'  of  instructions  he  gave 
Would  he.  “In  box  B-()  is  a  I2AI  7 
^  ( .nn/itii(r<l  tm  jK/f'c  .”)2  I 
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ANOTHER  WAY  RCA 
SERVES  BUSINESS 
THROUGH 
ELECTRONICS 


RCA  Electronics  creates  the  501”  to  streamline  the  paper  work 
of  business— it  reads,  writes,  figures  and  remembers  on  tape 


Much  of  today’s  traffic  jam  in  paper 
work  is  being  eliminated  bv  electronic 
diita  processing.  But  to  build  a  system 
that  would  be  practical  and  economical 
for  even  medium-sized  organizations 
was  a  job  for  elcx'tronic  specialists. 

To  solv^e  the  problem,  RCA  drew  on 
its  broad  e\perience  in  building  com¬ 


puters  for  military  ap[)lications  and 
combed  its  many  laboratories  for  the 
latest  electronic  advances  that  coidd 
help.  The  result  was  the  RCA  “501” 
high-speed  electronic  data  pnx'essing 
system— the  most  compact,  flexible,  and 
economical  eyer  built.  It  is  a  pioneer  sys¬ 
tem  with  all-transistor  construction  for 
business  use. 

The  “501”  cuts  out  paper  work  bottle¬ 
necks  for  many  goxernrnent  agencies 
and  businesses,  from  stock  brokerage 
firms  to  public  utilities,  banks,  insurance 
companies,  and  steel  mills. 


It  “remembers”  millions  of  letters, 
numbers,  and  symbols  that  are  “read” 
onto  its  magnetic  tapes  by  such  things 
as  punch  cards  and  paper  tapes.  In  a 
fraction  of  a  second,  it  can  do  thousands 
of  calculating,  sorting,  and  comparing 
operations  — and  checks  each  step. 
Finally,  it  writes  such  things  as  bills,  re¬ 
ports,  payrolls  in  plain  English  at  72,000 
characters  per  minute. 

.  This  economical  and  practical  answer 
to  an  acute  business  problem  is  another 
way  RCA  Electronics  is  helping  to  sim- 
plif\’  the  growing  complexitv'  of  business. 


RADIO  CORPORATION  OF  AMERICA 


cathode  follower.  This  ties  into  a 
pulse  am[)lifier  in  Box  D-5,”  and  so 
forth.  It  was  quite  effective  in  doing 
the  job  he  desired. 

Perhaps  the  best  use  of  the  aural 
medium  for  transmitting  schematic 
diagrams  was  demonstrated  hy  a  per¬ 
son  who  depends  on  it  for  a  good 
deal  of  his  communication  with  the 
outside  world  because  he  is  blind. 
Bob  Gunderson,  W2JI0,  Editor  of 
the  Braille  Technical  Press,  and 
teacher  of  the  blind  at  the  New  York 
Institute  for  the  Education  of  the 
Blind,  gave  two  talks  on  the  First 
Army  MARS  SSB  Technical  Net.  On 
Jan.  21,  1959,  Bob  delivered  a  talk  on 
phone  patches.  In  the  course  of  this 
talk  he  had  occasion  to  describe  in 
words  several  circuit  diagrams.  His 
aptness  in  doing  this,  of  course, 
comes  from  the  fact  that  he  has  had 
many  years  experience  in  communi¬ 
cating  complex  diagrams  by  words. 
This  is  the  method  used  by  the  blind. 
It  is  evident  that  we  with  sight,  in 
using  only  an  aural  medium,  can 
learn  a  lot  from  blind. 

Ling  Electronics  Company  recently 
announced  a  ham  TV  transmitter  ca¬ 
pable  of  30  watts  output  in  the  420 
to  6450  me.  region.  Obviously  this 
wide  band  system  would  not  be  prac¬ 
tical  in  the  high  frequency  range. 
However,  some  narrow  band  facsimile 
system  or  some  slow’  scan  television 
system  which  could  transmit  dia¬ 
grams  and  possibly  even  pictures  dur. 
ing  a  technical  lecture  is  definitely 
desirable. 

A  device,  which  for  now  we  ll  call 
an  electronic  blackboard,  may  be  the 
answer.  Most  of  us  have  seen  in  f)p- 
eration  an  instrument  which  is  manu¬ 
factured  by  the  Tele-Autograph  Com¬ 
pany  of  Los  Angeles,  which  is  used  at 
airport  reservation  desks,  hotels  and 
other  places  for  transmitting  hand¬ 
written  information.  This  is  accom¬ 
plished  by  taking  the  X  and  ^  comj)o- 
nents,  that  is  the  horizontal  and  verti¬ 
cal,  and  translating  them  into  D.C. 
voltages  or  audio  tones.  These  volt¬ 
ages  are  then  fed  down  a  line  to  a  re¬ 
mote  location  where  they  are  reap¬ 
plied  to  an  indicating  device.  There 
seems  to  be  no  reason  why  an  instru¬ 
ment  such  as  this  cannot  be  used  to 
transmit  handwritten  diagrams 
through  the  radio  medium.  To  those 
amateurs  who  are  looking  for  new 
fields  to  corKjuer  in  amateur  radio, 
the  development  of  a  simple  (hea[) 
device  for  transmitting  handwritten 
information  by  radio,  such  as  the 
electronic  blackboard,  should  be  a 
challenge. 

Factors  Involved  in  Technical 
Mel  Organization 

1  here  are  three  factors  iinolved  in 


establishing  a  technical  net.  They  are 
manpower,  frequencies,  and  radio 
communication  equipment.  A  techni¬ 
cal  net  residing  in  the  First  Army 
Area  and  operating  on  a  clear  chan¬ 
nel,  such  as  this,  can  cover,  with  a 
fairly  reliable  skywave  transmission, 
a  KKK)  mile  radius  of  New  York  City 
on  a  large  percentage  of  the  nights. 
W  ithin  this  area  resides  well  over  half 
the  population  of  the  Lnited  States. 

Speakers  can  be  obtained  from 
among  the  engineers,  scientists  and 
teachers  in  our  industries,  schools 
and  government  laboratories.  Quali¬ 
fied  radio  amateurs  can  also  give 
talks. 

An  important  aspect  of  any  good 
technical  net  operation  is  the  fact  that 
it  should  he  properly  publicized.  I 
have  found  the  editors  of  most  lead¬ 
ing  electronic  publications  more  than 
happy  to  publicize  the  activities  and 
schedules  of  the  First  Army  MARS 
SSB  Technical  Net.*  Of  course,  re¬ 
leases  have  to  be  mailed  out  about 
two  months  in  advance  in  order  to 
meet  the  lead  time  requirements  of 
most  monthly  publications. 

I  have  found  industrial  companies 
glad  to  acce})t  collect  long  distance 
telephone  calls  to  any  part  of  the 
country  when  originating  speakers  by 
telephone  patch. 

As  an  example,  we  scheduled  a  talk 
on  Octo})er  8, 1958,  on  Characteristics 
of  SSB  Power  Amplifier  Circuits,  by 
Warren  Bruene.  Technical  Consult¬ 
ant.  of  the  Collins  Radio  Company  in 
Cedar  Rapids,  Iowa.  Ihis  talk  was 
broadcast  from  a  tape  recording  from 
this  station.  Following  the  talk,  a 
long  distance  collect  call,  with  Mr. 
Bruene’s  permission,  was  put  through 
to  his  home  in  Cedar  Rapids  from 
New  ^ Ork  City  and  he  was  able  t  > 
talk  to  the  net  during  the  question 
and  answer  period  through  the  phorn* 
patch  at  my  station.  The  total  cost 
of  the  telephone  call,  which  last  ‘d 
one-half  hour,  was  approximate!  v 
SIO.  and  Mr.  Bruene  certainly  must 
have  reached  a  large  audience.  These 
same  companies  have  no  (jualms 
about  sending  a  speaker  clear  across 
the  country  to  address  a  small  audi¬ 
ence  at  a  cost  of  many  hundreds  of 
dollars. 

As  this  net  operates  without  anv 
budget  from  the  Army.  wa\s  have  to 
be  found  to  keep  our  ex|;enses  down. 
Other  operations  have  rc'sorted  to  a 
’’kitty*'  which  is  filled  bv  donations 
from  the  net  members.  We,  fortu¬ 
nately.  ha\e  not  found  this  to  be 
necc^ssar\ . 

In  conclusion  let  us  gaze  into  a 

Ma«ia/.irir  lias  Immti  pleased  to 
carry  the  word  on  I'-t  Army  MAKS  activi¬ 
ties. 


crystal  ball  to  see  what  some  of  the 
future  possibilities  are  for  multilat¬ 
eral  radio  communication  as  used 
for  communicasting.  There  is  no 
doubt  that  any  type  of  aural  and 
visual  communication  that  is  achieved 
in  a  lecture  hall  could  also  be  done 
by  radio  nets.  Aurally,  we  are  doing 
fairly  well.  The  challenge  to  the  ra¬ 
dio  amateur  is  to  devise  simple,  inex¬ 
pensive,  narrow  band  devices  for 
transmitting  visual  information.  Sur¬ 
plus  facsimile  machines  will  soon  be 
available  which  might  be  the  answer. 
Other  devices  should  certainly  be 
tried. 

I  urge  my  fellow  radio  amateurs  to 
find  ways  to  use  their  radio  facilities 
for  interchanging  scientific  informa¬ 
tion  by  multilateral  radio  comnuini- 
cation. 

We  are  in  the  stone  age  of  multi¬ 
lateral  scientific  communication  by 
radio.  1  look  forward  to  the  clay 
when  the  Federal  Communications 
Commission  will  allocate  a  band  of 
frequencies  wherein  professional 
groups  could  organize  radio  forums 
for  the  exchange  of  informatiofi  in 
scientific,  technological  and  other 
fields.  This  could  eliminate  the  prob¬ 
lems  of  time  and  distance  in  gcHiing 
some  of  our  foremost  minds  to  com¬ 
municate  by  radio  and  thereby  edu¬ 
cate  a  listening  audienc'e. 

Radio  amateurs  have  always  been 
dedicated  to  public  servic’e  and  non- 
|)ecuniary  operation.  Educational  ra¬ 
dio  has  always  lagged  due  to  inade- 
c|uate  financial  support.  On  the  one 
hand,  we  have  this  tremendous  need 
for  intercommunication  by  the  scien¬ 
tific  groups.  On  the  other  haficl,  we 
have  a  great  communication  potential 
available  in  the  hands  of  close  to 
200,000  radio  amateurs  in  this  coun¬ 
try.  All  that  is  necessary  to  bring  the 
two  grouj)s  together  is  the  magic 
catalyst  of  an  organizing  force  and 
the  a\  ailability  of  some  clear  chan¬ 
nels.  on  a  part  time  basis.  adjaceFit  to 
the  amateur  bands. 

I  have  discussed  the  formation  of 
a  technical  program  within  First 
Armv  MARS  with  (laptain  Joseph 
Lischler.  th(‘  MARS  direc  tor  of  First 
Armv.  We  would  like  to  hear  from 
(jualifu'd  nu*n  rt'siding  in  the  First 
Army  Area  who  are  teachers,  engi¬ 
neers,  technicians,  or  have  other 
(jualifications  and  would  be  inten'sted 
in  participating  in  a  technical  educa¬ 
tion  |)rogram  using  radio  communi¬ 
cation  for  forums  and  lectures.  1 
would  also  like  to  hear  from  any 
readers  who  might  be  interested  in 
forwarding  to  me  any  comments  they 
might  have  regarding  the  subjc'ct  mat¬ 
ter  of  this  paper. 
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NATO  SELECTS  EIMAC  KLYSTRONS  TO  POWER  EUROPE'S 
LARGEST  TROPO-SCATTER  NETWORK 


One  and  ten  kilowatt  amplifiers  in 
N  A'I'O's  cont inent -spanning  troj)0- 
scatter  system  will  fie  Eimac  Amplifier 
kl  ystrons.  Since  Eimac  Klystrons  first 
made  large-scale  tropos|)fieric  com¬ 
munications  possifile  in  1951,  tfiey*\e 
fiecorne  famous  for  reliafiility  in  all 
major^ro|)o-scatter  networks:  Pole 
\ault.  Dew  Line.  Texas  Towers.  \\  Idle 
A1  ice,  fi  lorida-(ad)a  TV.  Individual 
Eimac  Kly  strons  liave  logged  more 
tfian  35,000  fio  iirs  continuous  air  time 
in  tropo- scatter  service. 


f\clusive  design  features  make  Eimac 
Kl\ strons  outstanding  for  tropo- 
scatler.  Extra- wide  fre(piency  tuning 
is  acliieved  witli  one  set  of  tuning 
ca\  ities.  Inductive  tuningacfiieves  uni¬ 
form  fiandwidtli  plus  greater  firoad- 
fianding  fiy  external  cavity  loading. 
Eimac's  external  cavity  design  lowers 
original  cost,  and  re{)laccment  cost  is 
lower  since  turdng  circuitry  is  pur- 
cfiased  just  once. 

One  wide  range  load  coupler  covers 
llie^entire  frecpiency  range.  Emiac’s 


series  connected  fiody  magnets  permit 
use  of  one  power  su})ply,  one  control 
for  fiody  magnets. 

Fdmac  Kl  ystrons  will  fie  used  in 
NATO  installations.  Proved  Eimac 
reliafiility  will  aid  in  safeguarding  tlie 
security  of  all  free  European  nations. 

EITEL-lMcCULI-OUGH,  INC. 


San  Carlos  •  California 


The  Astronauts  Speak  Out 

{Continued  from  page  20) 

(Editor’s  Note:  The  ‘‘LitUe  Joe*’  and  the  joe* 
are  projects  involving  the  launching  of  booster  rockets 
for  space  capsules.  Since  the  September  9  firing  of  “Big 
Joe”  was  successful,  no  further  shots  are  planned  for 
the  near  future.  1'he  first  successful  launching  of  “Little 
Joe”  booster  rocket  hoisted  a  dummy  space  capsule 
October  4  and  there  have  been  other  shots  since  then.  ) 

We  will  fire  when  we  are  ready.  Obviousl)  we  have  a 
schedule,  but  it  is  for  purposes  of  trying  to  deliver  hard¬ 
ware,  this  sort  of  thing.  It  must  be  dependent  upon 
proof.  Jf  we  prove  out  the  equipment,  then  we  will  get 
read)  to  fire. 

Question:  \\'as  this  mornings  (Sej)t.  16)  Jupiter  test 
connected  with  the  flight  support  system  at  all? 

This  was  with  10  or  14  pregnant  mice  and  other  ani¬ 
mals  at  Cajie  Canaveral. 

Powers:  That  particular  test  was  a  space-available 
basis,  just  like  the  monkey  was.  J'hey  are  using  biopacks. 
Although  we  get  aeromedical  data  from  them,  they  have 
no  direct  relationship  to  Mercury. 

Glenn:  J  think  v\e  can  sa\  that  almost  an)  test  that  has 
a  living  organism  aboard  is  of  great  interest  to  us.  ^  ou 
notice  that  the  roster  of  aeromedical  people  are  at  Lang¬ 
ley  in  the  Space  Task  (iroup,  and  those  people  are  con¬ 
tinually  visiting  the  sites  and  participating  in  these  tests. 
There  is  our  fund  of  information.  This  is  ail  fed  into 
our  own  individual  problem. 

Question:  Mr.  Shepard,  on  the  recovery  system,  is  the 
Mercury  Project  committed  to  a  capsule  and  parachute, 
or  is  it  possible  that  the  project  as  developed  may  turn 
into  a  glider  recovery  system? 

Shepard:  Insofar  as  Project  Mercury  is  concerned,  we 
are  dealing  with  a  pure  ballistic  or  drag  vehicle.  As  you 
know,  generally  after  the  re-entry  phase  has  been  com- 
|)Ieted  and  the  parachutes  deployed,  the  parachute  de¬ 
scent  is  made  for  landing.  \\  hat  we  are  calling  Project 
Mercury  includes  only  this  type  of  vehicle. 

Question:  In  your  specialization  in  this  field  of  recov- 
every.  do  you  make  recommendations  to  mavbe  future 
projects  for  two-man  capsules,  different  tvpes  r)f  recov¬ 
ery.  or  are  you  primarily  concerned  with  this  project? 

Shepard:  We  are  primariK  concerFied  with  the  Mer¬ 
cury  Project,  fhat  is  our  immediate  objective.  W  hen 
you  consider  what  we  do  afterwards,  what  recomrnemla- 
tions  we  make.  1  think  vour  imagination  can  be  an\- 
where.  As  you  know,  seven  of  us  are  still  in  the  militarx. 
We  have  been  loaned  to  the  NASA  for  the  })urp()se  of 
this  Project.  As  such  our  inputs  are  )>rimarilv  technical, 
directed  to  the  Project  itself.  W  hatex er  recomm(*nda- 
tions  we  make  after  the  Project  is  over  are  anxbodx’s 
guess. 

We  talked  about  the  X-lo  for  a  few  minutes.  We  likt' 
to  look  at  it  this  way:  the  X-L")  is  a  lifting  vehicle  and 
provides  finite  control  for  picking  out  a  landing  area. 
People  have  asked  us  a  couple  of  times  how  we  feel  about 
these  two  ])hilosopliies  of  a  lifting  vehicle  xersus  a  drai! 
vehicle.  We  feel  that  actuallx  there  are  probabix  two 
areas  wliere  thev  can  be  used.  ^  ou  can  use  a -lifting 
vehicle  for  VIP  transportation  and  a  drag  vehicle  for  the 
peons. 

Ritland:  ]  would  like  to  add  to  this  general  statement. 
The  X-15  and  the  Mercury  Project  Dyna-Soar-  the  Air 
Force  project  could  l>e  considered  a  f<dloxv-on  or  coifi- 


bination  of  the  X-15  and  the  Mercury,  namely,  a  boosted 
lifting  re-entr)  vehicle.  This,  of  course,  is  in  the  plan¬ 
ning  stages  and  is  just  about  to  get  started  but  would  be 
what  YOU  could  call  the  next  generation  of  the  combined 
X- 15-Mercury  program.  So  all  of  these  contribute  to  the 
future  ohjectixes  of  the  country  in  operating  in  space 
with  the  lifting  re-entry  vehicle.  ’ 

Glenn:  \  vvould  make  one  additional  comment  on  this, 
to  get  back  to  the  design  of  Project  Mercury.  What  we 
are  trying  to  do  is  just  see  what  a  man  can  do  in  space, 
trving  to  put  a  man  in  orbit  under  these  conditions  of 
weightlessness,  under  real  controlled  conditions  and  find 
out  what  his  reactions  are  and  what  happens  to  him  u|) 
there,  for  instance,  so  we  Yvill  know  how  to  design  fu¬ 
ture  vehicles. 

On  the  X-15  thex  are  working  a  little  more  on  the  con¬ 
trol  svstem  as|)ects  of  it  under  controlled  conditions  for 
a  lifting  vehicle,  and  as  such  we  may  eventually  combine 
both  these  ideas  in  future  space  vehicles  with  what  Yve 
found  out  about  how  the  man  operates  in  this  condition— 
that  is  something  they  are  not  going  to  get  into  Yvith  the 
X-15.  Still,  thev  are  going  to  have  more  e.x|)erience 
probably  than  we  will  have  in  some  aspects  of  the  aero¬ 
dynamic  portions  of  re-entrx  and  control. 

So  these  programs  go  along  hand  in  hand  and  Yvill  be 
combined  later  on  here  into  projects  that  Y\e  probably 
will  all  be  in  on  the  design  of  with  information  we  have 
gotten  in  our  respective  ])rogranis. 

Question:  Colonel  (»lenn.  in  a  certain  period  of  time 
this  program  will  he  completed.  W  hat  would  you  picture 
your  role  to  be  after  that?  Go  back  to  the  Marine  Cf)rps. 
or  what  would  you  do? 

Glenn:  That  is  a  real  good  S64.0()  cjuestion.  We  don  t 
know.  We  haven’t  been  given  anx  future  outline  of  what 
our  duties  will  be  at  the  end  of  this  program.  We  are 
enough  concerned  Yvith  this  one  right  now  that  xve  are 
not  Yvorrying  about  that  too  much.  We  hardlv  envision, 
though,  that  we  are  going  to  get  done  and  be  the  highly 
trained  nucleus  of  people  that  we  will  be  at  a  time  Yvhen 
this  project  is  done  and  then  be  snatched  out  of  it  and 
put  back  as  (]lub  Officers  at  Cherry  F^iint.  or  something 
like  that.  It  is  possil)le  but  we  think  at  least  improbable 
at  the  moment.  And  1  am  not  casting  aspersions  on  (dul> 
fffficers  at  (dierrx  Point. 

Question:  \re  the  Astronauts  satisfied  with  the  Project 
Mercury  to  date?  Is  the  Project  Mercurv  on  schedule? 

(denn:  ^  es. 

Cooper:  Lets  put  it  this  way:  \  es.  we  are  satisfied. 
Nobody  should  ever  be  completely  satisfied  with  anv  test 
progress.  He  should  always  seek  for  better.  I  think  that 
we  are  satisfied  that  we  are  moving  along  satisfactorily 
on  it.  However,  everybodv  would  like  to  sec*  us  progress 
faster,  naturally. 

Pincers:  |  ihink  the*  answe*r  to  the*  second  part  of  xiuji 
questi(ui  is  that  essentiallx  we  are  on  schedule*. 

Question:  Do  think  that  the  Bussian  space*  achie*ve*- 
me*nt  will  have  anx'  be*arinii  on  vour  program?  More* 
mone*x  ? 

(Aenn:  |i  will  affect  it  if  the*)  will  give*  us  the*  informa¬ 
tion  thev  have. 

Powers:  ffe  is  talking.  I  think,  more  in  terms  of  whether 
xxe*  will  get  more  mone*v  eu*  more*  support. 

Cooper:  Do  xou  mean  a^  far  as  public  opinion? 

Pou'ers:  Ibj^  (!e*pe*nds  a  gre'al  de*al  on  xxhat  vou  ge*ntle- 
i  Continued  on  jHige  56) 
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Picture  a  naval  ship's  radio  system  under  full  dial  conlro*  from  60 
positions.  It  has  been  done— using  basic  switching  systems  developed 
by  AE. 

Two  separate  systems,  one  with  45  transmitter-receiver  units  and  30 
remotes,  and  another  with  30  transmitter-receiver  units  and  30 
remotes,  can  be  switched  to  any  of  45  frequenc>  channels,  and 
accessed  by  dialing  from  the  remote  control  positions.  Communica¬ 
tions  can  be  restricted  to  conference  circuits  or  fed  to  the  ship’s 
public-address  system. 

Automatic  switching  such  as  this  is  right  down  AE’s  alley.  In  fact, 
AE  switchboard  equipment  is  used  on  all  first-line  ships  of  the  Navy. 

If  you  have  a  tough  problem  in  communications  or  control.  AE  can 
help  solve  it.  We’re  equipped  to  supply  the  components  or  complete 
control  packages.  For  results,  w  rite  the  Manager,  Government  Service 
Division,  Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 


MAKING  IDEAS  WORK 


AUTOMATICALLY 
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Stainless  towers  supporting  a  curtain  array  near  Naples. 


STAINLESS 

is  proud  to  have  supplied 

TOWERS 


NATO 


COMMUNICATIONS 


rowers— sti etc liing  as  lai  as  tlie^ eye  can  see— I)v 
Stdinless!  One  more  example  of  Stainless  experi¬ 
ence  and  versatility  in  the  design  and  fabi  ic  at  ion 
of  stnutnres  for  sj)e(ial  applications  .  .  .  good 
reason  to  see  Stainless  lor  your  tower  needs. 
Stainless  towers  are  in  use  throughout  the  world 
lor  communications,  broadcasting  and  television. 


Ask  today  for  your  free 
booklet  descrihitifi  many 
S tai nless  inshdla ti ons. 


OTainiess^  inc* 

NORTH  WALES  •  PENNSYLVANIA 


men  do  and  how  \ou  do  it.  W  e  are  moving  along  as  fast 
as  technology,  our  skills  and  our  brain  power  will  let  us. 
The  reaction  to  the  Russian  achievement  is  something 
over  which  we  don  t  have  anv  control. 

(wlenn:  We  are  not  in  a  drag  race  with  the  Russians 
on  getting  a  man  into  space.  We  are  not  going  to  put  a 
man  up  there  in  a  can  just  hoping  to  get  him  hack,  like — 
well.  I  won't  say  that  the\  will  do  this,  either.  We  wont 
go  until  ready  whether  the  Russians  go  tomorrow,  the 
next  day.  or  a  day  ahead  of  us  or  a  day  after  us.  We 
will  go  when  our  project  is  good  and  ready  to  go. 

Question:  Do  you  have  anv  information  on  the  Rus¬ 
sians  having  a  counterpart  to  your  group,  undergoing 
similar  training? 

Glenn:  We  ha\e  heard  that  they  exist,  hut  this  is  just 
what  we  read  in  the  newspapers. 

Question:  ]  am  not  sure  that  I  understand  what  you 
mean  when  you  sav  that  yem  are  not  in  a  race  with  the 
Russians. 

Glenn:  We  are  not  running  a  competitive  man-in-space 
program  with  the  Russians.  We  want  to  get  there  as 
soon  as  we  can,  naturallv.  If  we  heat  them,  fine.  That 
is  a  feather  in  the  .American  side  of  the  caj),  I  guess. 

Rut  on  the  other  hand,  we  have  had  more  or  less  words 
put  in  our  mouths  sometimes  in  the  past,  so  far  on  the 
program — attemjits  were  made,  anyway,  to  put  words  in 
our  me  jths — to  the  effect  that  we  were  all  out  to  heat  the' 
Russians.  And  the  im|)lication  was  that  maybe  we  were 
cutting  corners  trying  to  get  there  first  and  we  are  sac¬ 
rificing  a  little  safety  to  get  there  first,  and  this  is  not  our 
intent  at  all. 

This  might  he  likened  a  little  hit  to  the  first  Sputnik 
firing.  There  was  a  big  flurry  and  a  lot  of  action  and 
so  on.  But  looking  hack  on  it  now  I  think  that  our  space 
program  in  this  country  has  come  along  in  a  much  more 
orderly  ])rogression  since  then,  and  we  have  [irohahly 
more  technical  information  now  than  the  Russians  have 
gotten  since  then,  even  though  there  was  a  big  fliirrv 
and  they  made  the  initial  impact  on  world  opinion  by 
doing  the  first  shr)t. 

Ffut  as  far  as  who  is  ahead  now  with  technical  infor¬ 
mation,  I  wouldn't  say  that  they  were  ahead  now  just 
because  thev  made  the  first  shot.  Our  man-in-space  pro¬ 
gram  is  the  same  way.  It  is  laid  out  as  an  orderly  jiro- 

gression  to  get  us  information,  and  we  are  not  in  any 

big  race  where  we  have  to  heat  them  to  the  wire. 

Powers:  f  think  that  on  behalf  of  the  Space  Task  Group 
it  is  fair  to  say  that  we  are  not  unaware  of  the  signif¬ 
icance  and  importance  of  getting  there  first,  hut  it  is 
not  our  onlv  motivation. 

(Aenn:  \\  (»  are  not  cutting  corners. 

Question:  1  \\(mld  like  to  address  this  to  anyone,  if  1 
may.  Within  the  past  24  hours  a  very  jironiinent  man  in 
rocketry  ( Dr.  \\  ernher  von  Braun)  has  made  jiuhlic 
statements  in  the  southern  part  of  the  United  States — 
you  can  guess  who  he  is — that  we  have  complacency  and 
red  tape  which  are  slowing  us  down  in  the  field  of  rock¬ 
etry.  1  would  like  to  ask  any  or  all  of  you  if,  looking 
at  it  from  your  point  of  view,  you  feel  this  red  tape  and 
if  you  are  becoming  enmeshed  in  it,  and  if  you  feel  that 
complacency  is  holding  you  hack?  Do  you  agree? 

Schirra:  1  would  like  to  answer  that.  Probably  the 
most  impressive  visit  we  have  had  up  until  now  is  a 
visit  to  Huntsville.  Alabama,  to  see  the  feverish  activitv 
of  the  group  there,  their  intense  devotion  to  the  work, 
and  the  results  that  they  have  had;  and  the  other  parts 
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uf  tln'  pio^Main.  the  way  the  Atlas  program  has  been 
doing  so  well  with  the  intense  effort  and  great  work  that 
they  have  done;  and  the  other  shots  that  we  have  had, 
the  “Little  Joe”  shot  that  went  off,  and  we  have  had  the 
“Big  Joe”  shot,  which  was  quite  a  thrill  to  us  to  see  how' 
well  it  Worked  out. 

I  don't  see  how  anyone  could  legally,  or  even  logically 
make  a  statement  like  that,  realizing  the  great  successes 
we  have  had;  if  the  man  would  go  around  and  see  where 
these  people  are  working,  and  the  tremendous  effort  that 
is  put  out  in  the  activity,  1  don’t  see  how  that  opinion 
could  l>e  ventured. 

Potcpr»:  I  think  we  are  talking  about  two  different  areas. 
At  our  level  —  and  you  can  all  disagree  with  me  if 
you  choose  to — so  far  in  our  program  the  cooperation, 
work,  response  and  support  that  we  have  gotten  from 
every  agency  in  the  country  has  })een  almost  overwhelm¬ 
ing.  There  has  been  no  demonstration  of  conflict  wdth 
regard  to  separate  services  or  separate  agencies  or  anv- 
thing  else. 

1  think  that  Dr.  von  Braun  was  talking  about  the  high 
management  finding  and  procedural  matters  as  opposed 
to  our  working  level  situation.  At  our  level  we  don’t 
see  it. 

(wpnernl  DooUttlp:  I  would  like  to  dare  to  take  a  look 
in  the  future.  Certainly  our  Astronaut  program,  from 
the  point  (»f  view  of  propaganda,  publicity  and  national 
prestige,  is  a  very  good  thing.  I  see  much  more  than 
that  behind  it.  lliey  tied  in  this  morning  the  Astronaut 
program  with  the  X-15.  General  Ritland  tied  it  in  with 
the  Dyna-Soar. 

^  ou  ma\  remember  that  there  was  an  Institute  of 
Aeronautical  Sciences  meeting  here  about  two  months 
ago.  Out  of  that  came  a  belief  that  the  next  step  in  com¬ 
mercial  air  transportation  would  be  to  a  Mach  3  airplane. 

1  here  are  Mach  2  airplanes  and  better  flying  todav. 

(  editor  s  Note:  Mach  is  the  ratio  of  the  velocitv  of  a 
body  to  that  of  sound  in  the  medium  being  considered.) 

Ihe  best  commercial  airliner  is  a  little  under  Mach  1. 

1  liere  is  no  apjjarent  ])ercentage  in  a  Mach  or  Mach 
2.  There  are  on  the  drawing  boards  and  under  produc¬ 
tion  two  Mach  3  airplanes  today,  one  a  fighter  and  one 
a  bomlKT.  Those  airplanes,  in  mv  mind,  will  lead  to  the 
Mach  3  transport,  and  that  is  the  next  step  in  air  trans¬ 
portation. 

I  envision  not  maybe  in  my  lifetime.  l)ecause  there 
i^sn't  a  great  deal  of  it  left,  but  certaifily  in  the  lifetime 
of  you  people,  a  Mach  13  transport,  lliat  will  be  an  air 
transport  that  will  start  in  the  earth’s  atmosphere,  go 
outside  of  it.  and  re-enter,  so  that  your  trip  from  New 
^ Ork  to  Paris  will  take  you  thirty  minutes.  This  is  the 
thing  that  in  my  mind  these  Astronauts  are  leading  to. 

CwPiipral  Ritland'.  1  think  the  term  “complacency  ’  on 
those  ])rojects  that  are  approved  and  under  way.  is  the 
responsibilit\  of  the  people  that  are  managing  the  ])ro- 
gram.  1  wcmld  sav  that  in  our  department  there  cer- 
lainlv  is  no  complacency  on  projects  that  arc'  approved- 

With  regard  to  red  tape,  you  can  alwa\s  make  a 
general  statement:  Jdiere  is  always  too  much  red  tape. 
J'his  is  a  standard  statement.  In  space  there  are  so  manv 
things  that  can  be  done  and  that  probably  should  be 
done,  that  when  you  balance*  this  with  the  budget  ami 
what  you  can  afford,  it  is  impossible*  to  eh)  them  all.  So 
vou  get  into  the  selective  pre)cess  of  what  is  the  best 
thing  to  do.  And  this  is  where  ye)U  get  the  loads,  and 
you  might  sav  reel  tape.  But  e)nce  a  pre)gram  is  approved 
and  funded,  then  it  is  our  job  to  get  it  de)ne.  I  eouleln  t 


say  that  in  any  of  our  we)rk  there  is  anv  ceimplacem’V 
in  this  c()nq)lex. 

Qiipstion:  {  would  like  to  double  up  e)n  this.  First,  your 
e)ne-visie)n  out  is  the  periscope.  Are  there  any  turrets 
planned  in  the  capsule,  transparent  ports  that  one  can 
look  out,  if  you  parde)n  the  exj)ressie)n,  with  the  naked 
eye? 

Shppard:  \  es.  Actually,  the  periscope  that  you  just 
mentioned  can  be  used  for  two  purposes.  It  can  be  used 
as  a  navigation  instrument,  also  for  general  observations. 
It  encompasses  several  items. 

In  addition  to  that,  which  can  be  interpreted  to  be  a 
back-up,  if  you  will,  will  be  a  port  through  which  the 
pilot  can  view  the  surroundings.  The  port  is  a  fixed 
window.  It  has  to  be  very  carefully  designed  because 
of  structural  and  heating  considerations.  Even  though 
it  is  fixed,  the  pilot  will  have  the  capability  of  locating 
the  capsule  in  various  attitudes  so  that  he  can  observe 
through  this  fixed  window  in  whichever  direction  he 
desires. 

Of  course,  I  think  you  can  realize  that  this  is  a*  back-up, 
using  the  naked  eye,  for  any  kind  of  a  flight  attitude  or 
rate-indicating  system. 

Qupstion:  Is  this  true  of  all  the  control  systems?  Are 
these  control  systems  within  the  capsule — will  actual  con¬ 
trol,  for  instance,  be  the  firing  of  the  retrorockets,  the 
reversing  of  the  capsule — all  that  will  be  controlled  from 
the  ground,  will  it,  except — 

Shppard:  Yes.  The  determining  criteria  in  the  design 
of  the  entire  system — Atlas,  Redstone,  and  Mercury  cap¬ 
sule  is  reliability.  This  has  become  a  very  important 
consideration.  Insofar  as  it  is  possible  in  the  state  of  the 
art,  within  weight  considerations,  we  are  providing  par¬ 
allel  systems,  one  to  support  the  other.  There  will  be 
provisions  for  ground  commands  to  reorient  the  capsule, 
and  these  ground  commands  can  be  parallel  blocked  or 
instituted  by  the  pilot. 

Qupstion:  So  far  the  whole  thing  is  planned  to  be  pre¬ 
programmed  and  autopiloted,  with  the  pilots  manual 
only  as  the  backup.  Isn’t  that  the  general  philosophy? 

Shepard:  That  is  the  general  engineering  philosophy. 

Schirra:  As  we  go  farther  w  ith  the  program  we  will  be 
doing  just  that,  though;  going  into  manual  to  see  wheth¬ 
er  we  can  do  it.  With  the  X-15  their  reaction  control 
jets  will  permit  them  to  penetrate  space  and  return,  and 
then  they  will  have  to  go  back  to  normal  aerodynamic 
control.  We  wdll  stay  in  orbit  with  almost  identical  three- 
axis  control  jets  and  maneuver — not  changing  orbital 
path,  maneuvering  in  the  orbital  path. 

Qupstion:  In  attitude? 

Voicp:  In  attitude. 

Qupstion:  Is  sufficient  gas  provided  for  a  definite  finite 
time  of  maneuver? 

Schirra:  As  it  is  designed  now,  there  is  more  than 
enough  to  withstand  as  long  a  mission  as  we  have 
planned  for  the  Mercury  capsule. 

(Jiipstion:  In  a  continuing  attitude  change,  or  in  ob¬ 
taining  a  number  of  fixed  attitude  changes,  or  what? 

Schirra:  That  depends — there  is  a  certain  volume  that 
you  ha\e.  vou  could  go  in  there  and  put  in  full  control, 
and  obviously  you  will  dump  it  out  faster.  If  you  make 
small  changes,  as  an  automatic  system  would  do,  you 
will  proliablv  use  less  fuel  per  minute  or  increment  of 
t  ime. 
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where’s  Charlie  .  .  ■  Madrid?  .  .  .  Tokyo?  .  .  .  Sault  Ste.  Marie?  Wherever  he  is,  as  a 
Bendix  Radio  Field  Engineer,  he's  helping  a  satisfied  customer  get  top  operational  return  on  equipment 
investment.  Our  Field  Engineering  organization — more  than  1 100  people  strong — is  world-wide  in  scope,  quick 
in  reaction.  It  is  a  vital  element  in  Air  Force  Air  Defense  radar — a  program  for  which  we  operate  12  depots, 
10  of  them  overseas.  It  operates,  maintains  and  supplies  the  satellite  tracking  network  for  NASA. 
Recently,  we  were  awarded  a  contract  for  ground  sub-systems  for  Project  Mercury.  For  the  best  field  engi¬ 
neering  available — from  black  box  repair  to  complete  systems  support — contact  us  at  the  following  address. 


Bendix  Radio  Division 

GOVERNMENT  PRODUCTS  •  BALTIMORE  4,  MARYLAND 
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ypu'  (wtoup  Member 

I)<Tca  Navigator  Company  Jamiled, 
a  Hritisli  firm  enjiaged  in  air  electronics 
Work,  has  joined  AK.’KA  as  a  group 
mendier.  The  c<mipany  is  located  at 
9.  Albert  Kmhankrnent,  London.  S.K. 
11.  England. 

Company  representatives  are:  11.  K. 
Schwarz.  .Managing  Director;  H.  (L 
Hawker.  Commercial  Director;  J.  (L 
Adam.  Manager.  Air  Division;  1).  (i.  T. 
Hayes.  Scpiadron  Leader;  K.  T.  Duck; 
K.  Hayes;  K.  J.  Mitchell;  C.  Powell; 
J.  V  ickers;  \V .  St.  J.  W  hite. 

Contributing  Editor 
Accepts  ISetv  Post 

I  homas  L.  G<»otee  has  become  As¬ 
sistant  Director  of  Maintenance  and 
Operations  for  Page  Communications 
Engineers,  Inc.,  after  a  17-year  civilian- 
military  career  with  the  Army. 

A  (^mtrihuting  Editor  to  Signal,  Mr. 
Cootee  has  written  several  articles 
about  the  Army’s  latest  electronics 
systems.  Mr.  Gootee  formerly  was  civil¬ 
ian  chief  of  the  Office  of  Technical  Liai¬ 
son,  Office  of  the  Chief  Signal  Officer. 

Visitors  at  ISational 
H  end  quarters 

During  the  past  seven  weeks  several 
AECEA  mendiers  have  visited  National 
Headquarters.  They  are  Directors  W  . 
W  .  W  atts,  Theodore  Bartlett  and  Joseph 
Heinrich,  Region  B-1  Vice  President 
(ieorge  C.  Riiehl,  Jr.,  Region  D  Vice 
President  Harry  Reichelderfer  and 
(Chapter  Presidents  Norman  Freeman 
(»f  Fort  Monmouth  and  Sam  Freedman 
of  .San  Diego. 

Services  for  Sustaining  and 
(proup  Members 

AFCEA  has  inaugurated  two  new 
services  for  sustaining  and  group 
members. 

Beginning  this  month,  a  column  de¬ 
voted  to  industry  jiositions  available  is 
being  carried  in  Signal.  Sustaining 
and  group  member  companies  may  sub¬ 
mit  personnel  listings  and  persons  in¬ 
terested  will  reply  directly  to  the  com¬ 
pany.  (See  page  82.)  This  column  will 
supplement  the  Positions  Available  sec- 
tiem  in  wliich  individual  members  sub¬ 
mit  job-seeking  notices. 

•To  aid  in  making  industry  aware  of 
the  military's  needs,  the  Advisory 
(iroup  on  Electronic  Parts.  (AGEPi 
Office  of  the  Assistant  Secretary  of 
Defense  has  published  a  booklet  which 
exj)lains  the  work  being  done  by  the 
A(iEP.  National  Headipiarters  has 
made  arrangements  with  Allan  M.  Had¬ 
ley,  Deputy  Secretary  of  AGEP,  where¬ 
by  copies  of  this  booklet  entitled  “The 


(Capsule  .Summary  of  the  AGEP  Pro¬ 
gram"  have  been  sent  to  AFCEA  sus¬ 
taining  and  group  members.  It  is  felt 
that  this  service  will  provide  companies 
with  needed  information. 

Metv  Sustaining  Member 

International  Telephone  &  Telegraph 
Corporation  has  transferred  from  group 
mend»ersliip  to  sustaining  membership. 
J'he  third  company  to  become  a  sus¬ 
taining  mendier,  ITT  has  named  35 
representatives  as  AF(]EA  members. 

They  are:  H.  .S.  (ieneen.  President, 
ITT;  F.  R.  Furth,  Vice  President,  Re- 
"earch  and  Engineering,  ITT;  C.  D. 
Hi  lies,  Jr.,  Executive  Vice  President, 
ITT;  M.  S.  Klinedinst,  Acting  Direc¬ 
tor  of  Marketing.  ITT;  O.  S.  Ostberg, 
Manager.  Research  and  F]ngineering 
Administrator,  ITT;  K.  E.  F'ields,  Ex¬ 
ecutive  Vice  President,  International 
.Standard  Electric  Corp.;  C.  M.  Mooney, 
Director,  Government  Relations,  ITT; 
R.  V.  Mr<»zinski.  Government  Relations 
Office.  ITT;  O.  W'.  Lunde,  Govern¬ 
ment  Relations  Office,  ITT;  J  W .  Guil- 
foyle.  Executive  Vice  President,  Fed¬ 
eral  Electric  Corp. 

Other  officials  include:  R.  Marshall, 
Director.  Marketing.  Federal  hdectric 
Corp.;  W.  (L  INmaldson,  Assistant 
-Manager,  Engineering,  Federal  Elec¬ 
tric  Corp.;  F.  H.  Guterman,  General 
Manager,  Industrial  Products  Div.; 
C.  M.  Aker,  Industrial  Products  Div.; 
P.  R.  Roehm,  President,  Intelex  Sys¬ 
tems,  Inc.;  1.  Sattem,  Director,  Opera¬ 
tions,  ITT  Communication  Systems, 
Inc.;  E.  J.  Whalen.  Director,  Contracts 
Administration,  ITT  Communication 
.Systems.  Inc.;  H.  G.  Busignies,  Presi¬ 
dent,  ITT  LalM»ratories;  H.  V.  Evans, 
Manager,  Electronic  Systems  Planning, 
ITT  Laboratories;  G.  E.  Howarth, 
.Senior  Product  Engineer,  ITT  Labora¬ 
tories;  J.  V.  Burke,  Manager,  Customer 
Relations,  ITT  Laboratories. 

Also  listed  are;  R.  T.  Cowden,  ITT 
Laboratories;  D.  L.  Mills,  President, 
ITT  Federal  Div.;  T.  M.  Douglas,  Vice 
President.  ITT  Federal  Div.;  J.  E. 
Phelan,  Sales  .Manager,  ITT  Federal 
Div.;  D.  -M.  Sullivan,  Director,  Plan¬ 
ning.  ITT  Federal  Div.;  C.  Haltof,  Re¬ 
gional  .Sales  Manager,  ITT  Federal 
Div.;  F'.  M.  Viles.  Jr.,  Vice  President, 
Marketing,  ITT  Components  Div.;  (L 
A.  .Strichman.  President,  Kellogg 
.Switchboard  &  Supply  Co.;  L.  Olszyk, 
Public  Relations  Managei,  Kellogg 
.Switchboard  &  Supply  Co.;  W.  F.  Boytl, 
Vice  President  and  General  Manager. 
Kellogg  Switchboard  &  Supply  Co.;  T. 
P.  Leddy,  Vice  President  and  Director, 
Government  Relations,  Kelb>gg  Switch¬ 
board  &  .Supply  Co.;  0.  C.  Bailey,  Vice 
President  and  Director  of  Sales,  Kellogg 
Switchboard  &  Supply  Co.;  .S.  Luke, 
ITT  Communications  Systems,  Inc. 
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NEW  AFCEA  MEMBERS 


Listed  below  are  new  members  of  the  AFC  LA  who  have 
joined  the  Association  during  the  month  of  October. 
Members  are  listed  under  the  Chapter  with  which  they 
are  affiliated.  The  JSovernber  listing  will  appear  in  the 
January  issue. 


Arizona 

Raymond  J.  Smith 

Atlanta 

Hugh  C.  Dacosta 
Herbert  H.  Nobles,  jr. 
Hernhard  F.  Strand 
.fames  H.  Hicks 
H.  Phil  Myers,  Jr. 

Robert  J.  Oliver 
James  P.  Allred 
Thomas  A.  Poiincy 
Edwin  O.  Betscher 
Kenneth  0.  Byers 
Ronald  C.  Saudi fer 
Arthur  H.  Harkleroad 
.lames  K.  Henderson 
Howard  A.  Saniiielsini 
Thomas  J.  Smith 
Claude  H.  Blount,  Jr. 

Edgar  M.  Holherton 
W.  D.  Kyser 
Thomas  E.  Vl’allace.  Jr. 
William  F.  Shate 
Plato  S.  Rhyne 
Thomas  A,  Rivers 
W^illiain  F.  Rambo 

Augusta^Fort  Gordon 

Nt  Lt.  Donald  R.  Stallings 
Capt.  Janies  A.  (Jarlile 
I'^t  Ft.  Robert  G.  P’oster 
Capt.  Garry  R.  Spencer 
(^ajit.  Myron  M.  Motsko 
Maj.  Harrv  A.  Nicoll,  Jr. 

Ft.  Col.  Jack  E.  W  illis 
M-Sgt.  Fouis  E.  Schadt 
Sgt.  James  N.  W  itherspoon 
Capt.  Russell  E.  Bennett 
1st  Ft.  William  Reilly 
M-Sgt.  Flovd  C.  Simmons 
Fst  T.t.  Billy  H.  Tavlor 
(!W’0-3  Fawrence  F.  W'il  son 
Farry  R.  Harding 
2nd  Ft.  .lack  E.  Sqnier 
2nd  Ft.  Thoma^  (].  Baird 
Cajit.  (Jyde  1).  ^^errick 
1st  Sgt.  Feander  Egan 
x\Taj.  Wayne  W.  Ron^e 
Sfc  Albert  Cohen 
M-Sgt.  Albin  J.  Ebi 
2nd  Ft.  W  illiam  S.  \rmi'>tead 
Capt.  Randoljih  C.  Boiirgeoi^ 
Capt.  Stephen  T.  S/emcsak 
2nd  T.t.  George  D.  Vickers 
C(d.  William  A.  Glass.  .Ir. 

Ft.  C(d.  Jack  N.  Niland 
Col.  Francis  C.  Bowen 


Maj.  Paul  G.  Stuckart 
FCdr.  Feonard  R.  Massengale 
Ft.  (^ol.  Lyle  E.  Widdowson 
.Maj.  James  A.  Green 
Cajit.  Theodore  E.  W  asko 
Sgt.  Jimmy  F.  Sigmon 
Sfc.  (ieorge  A.  Dukes 
M-Sgt.  Albert  P.  A'^ount 
M-Sgt.  Orville  Eastwood 
2nd  Ft.  Joseph  A.  Johnson.  Jr. 
W  illiani  T.  Kavanauh 
Andrew  Fariisso 
Maj.  .Ariel  T.  Johnson 
Ft.  Col.  Elmer  F.  Gal  inz 
Capt.  William  A.  Fancaster 
Capt.  W  illiam  A.  HofTma!i 
1st  Sgt.  .Allen  R.  Kline 
CW  O  George  V.  Fuellman 
.M-Sgt.  Robert  H.  Barton 
Capt.  AAalter  W.  Smith 

Baltimore 

Steven  J.  Takacs 
Afelvin  G.  Snyder 
FCdr.  Feister  F.  Graffis 
John  S.  .Andoniades 
David  C.  Abbott 
Donald  F.  Mahoney 

Boston 

Ronald  Reynolds 
Aaron  Fevine 
Clifford  .A.  Bean 
Capt.  Stuart  W.  Birch 
2nd  Ft.  Gerald  .A.  Bonta 
1st  Ft.  Jack  A.  Fucido 
Milton  Ratynski 
Roger  G.  Fong 
Dexter  A.  Picozzi 

Chicago 

J.  E.  .Anderson 
1).  MacGregor 
O.  kF  W  agenknecht 
(^apt.  Daniel  F.  Thoma" 
Eugene  F.  Davis 
Robert  (F  Frank 
(’arl  F.  Scheirman 
IFd^ert  Van  Cleve 
Aaron  Aronson 
Emil  Skocypec' 

(F  A.  Strichma 
F.  Olszvk 
W  .  F.  Bov.l 
().  C.  Baiiev 
T.  P.  Feddy 
.Arthur  J.  (Fraldi 
Richard  C.  Buck 
Donald  W  .  Ruden 


D  ay  ton-W  right 

Keith  McRitchie 
Claude  L.  Nieckerson,  Jr. 
Ralph  C.  Herrlin 
Joseph  R.  Convoy 
Maj.  Charles  H.  Nelson 
John  M.  Malloy 

Fort  Monmouth 

2iid  Lt.  Bernard  S.  Fandn.an 

Joseph  O.  Wilson 

Frank  P.  Schiro 

Hans  K.  Ziegler 

John  C.  Goodchild 

Otis  L.  Evans 

Lt.  Col.  Harry  F  Fuftman 

Col.  William  R.  Blair 

Gerald  J.  Barton 

Gilbert  Hayden 

W  illiam  C.  Cacciatore 

John  D.  Deisler 

Harold  H.  Beizer 

Francis  \A  .  Dm  ey 

J.  Vitola 
R.  Gamble 

Frankfurt 

Capt.  Frederick  P.  Tawney 

Gulf  Coast 

Thomas  K.  Epley 
Merrill  F.  Jay 
Cdr.  Robert  B.  Finvile 
Joseph  F.  Ruph* 

Hawaii 

Reginald  IF  (ioring 
Joseph  M.  I.,ynd 
Edward  C.  Schoen 
Thomas  A.  Aguiar 
.Alphonse  Michel i.  Jr. 
Charles  K.  Suzuki 
Oradiah  V.  Hanuna 
David  F.  Grubb 

Kansas  City 

Samuel  F.  Sheetz.  Jr. 

Robert  E.  Harvey 
Harold  WF  Keairnes 
Frank  C.  W  right 
Maj.  Zenon  W  .  Dembitsky 
Charles  W.  Horne 

Lexington 

Laurence  F.  Moon 
Omer  T.  Booth 
Charles  W.  McTntire 
Adolph  A.  .Abraham 
Capt.  John  S.  Bailey 
Maj.  Edgar  D.  Brooks 
Harold  W  .  Fann 

Louisiana 

W  ill  S.  Temple,  Jr. 

Floyd  P.  Hargus 

Montgomery 

Ft.  C<d.  Julian  W  .  Martin 

Mew  Ytwk 

IF  S.  (ieiK'en 
C  I).  Hilles,  Jr. 

AT.  S.  Klitiedinst 

K.  E.  Fields 

J.  W.  Guilfoyle 
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.  0.  Donaldson 
l.nko 

Vernon  A.  Hadom 
I.  K  rat  ter 
H.  Hoeliin 
Ivan  Satteni 
H.  \.  Kvans 
D.  E.  Howarth 

D.  M.  Sullivan 

E.  M.  \  iles,  Jr. 

J.  V.  Iliirke 

E.  J.  Wlialon 
Edward  P.  Olson 
Harold  K,  Ellis 
Emil  II.  Ortliel) 
l^obert  P.  W  ilson 
John  \\  .  Darrey 
Daniel  K.  Cliinlun<I 
Michael  .S.  Heifer 
Elliott  .Schlam 
M.  11.  .*^mith 
Raymond  A.  Kogjie 
W  iiliam  (!.  Heehtle.  Jr. 
Ralph  A.  Mecda 
Eawrence  Lcist 
Emanuel  E.  Strunin 
Robert  H.  W  el»er 
Julius  .Sainz 
(ieorge  Ronkin 
\aron  (iar>ton 
Maj.  (ihanania  Neernan 
W  .  K.  MaeAdam 

Morth  Cnroliun 

(diaries  A.  Swallows 
Ralph  H.  Profhtt 
Maj.  Jack  A.  Milligan 

JSorth  Texas 

W  iiliam  E.  Champion 
Edwin  I),  \eikirk 
J.  E.  Froehlieh 

OraufiP 

lion  J.  Phelps 

Paris 

('dr.  Earl  R.  Schwass 
Camillo  Pellegrini 
Et.  Col,  Joseph  G.  Ruel 
Et.  (dd.  Jimmie  W'.  Hale 
Charles  Marzin 
.("apt.  Vernal  A.  Diggs 

Philadelphia 

Richard  E.  Rerry 
Dorothy  E.  Eondon 
Alplnuise  Auletta 
H.  R.  Wege 
W.  G.  Rain 
Stanley  E.  Katten 

R.  R.  W  aller 
Andrew  VV.  Hamilton 
Alfred  \\ .  Kujiferschmid 

Rocky  Mountain 

Charles  J.  Earl 

Capt.  Edmond  J^.  Rorkowski 

Kent  W'.  Einke 

Ervin  J.  Kofler 

Ryron  S.  Hindman 

Seth  Palagi 

Charles  R.  Hoover 

Edgar  L.  Jenkins 

Robert  R.  Carson 

Capt.  Robert  A.  Frederick 


(Japt.  (diaries  E.  Hud‘*on.  Jr. 
(Japt.  d'arlton  \.  (diyote 
M-Sgt.  Marion  E.  .Newman 

S.M-Sgt.  James  A.  .'^immoii'- 
Eawrence  Rijnovar. 


Seattle 

I  orne  E.  Rri>t<d 
Roy  E.  lerry 

South  Car  oil  ill 


Rome-Vtiva 

Will  iam  11.  Mc('umber 
Robert  W  .  .Mu I  Ian 
Rruce  W  .  J'homas 
(Jonstantine  1\  Pai){>a> 
Taro  Shimomura 
Jack  (].  Elatt 
John  P.  Harris 
John  J.  McWalter> 
(reorge  A.  (Jasario 
Roe  S.  Ramsay 
William  .M.  Cagney 
Serge  .MarkelofT 
Russell  E.  Harruff 
(Men  1).  Shipley 
W  esley  A.  Pracht 
Frank  R.  Cuda 
Edwin  0.  French 
Redding  (».  Ogleshy 
Edwin  C.  Rarth 
W  alter  J.  Sampson 
Frank  H.  Jeys 
Harold  C.  Eastridge 
Shannon  A.  Corey 
Maj.  W  iiliam  D.  Gable 
Wilbur  A.  Paris 
John  A.  Raymond 
Eeroy  W.  Rlanehard 
Ral[)h  S.  Stein 
John  R.  WOods 
Vincent  J.  Calo 
John  T.  Killip 
Harvey  H.  Eeach 
Thomas  L.  Hogan 
Daniel  L.  Johns 
John  F.  Led  with 
Walker  Anderson 
George  S.  Harding 
Duane  A.  Keading 
Thomas  G.  Knight 
Leon  P.  Chemlen 
Joseph  R.  Swingle 
I  E.  De  Rrigard 
Zygmund  J.  Rara 
Gustav  Hjerpe 
Elias  Toy 

F  rederick  R.  Machafhe 
Neil  J.  Fitzgerald 
Richard  L.  Libby 
Ralph  T.  Knapp 
W  illiam  M.  Swezey 
John  E.  Cornelius 
Vfaj.  Frank  H.  McO»>iid 
Ernest  L.  Wilkinson 
Edmond  R.  Johnson 

San  Francisco 

F'.  Dervishian 

San  Juan 

James  J.  Deig 
Lambert  A.  Lang 

Santa  Barbara 

Lt.  Col.  Frederick  \V.  Shipe 

Scott-St,  Louis 

CW^O  I  .ewis  J.  Hod-^don 
James  L.  /tlswick 
Maj.  (>arl  W\  Elder 
Don  A.  Tappana 


Ut  Lt.  (ierahl  1).  Morris 
('apt.  Frank  Dwight 
2nd  Lt.  Martin  Rruce 
Lt.  Col.  George  11.  .Mellii 
S.  Drown  Sanders 
William  (J.  Jones.  Jr. 

Walter  C.  Dietz 
W  iiliam  H.  ILdmes 

South  Texas 

Lei  a  ml  F".  Gibbins 

S<tuthern  California 

Kenneth  F".  Gulley 

Col.  Patrick  R.  .VlcC^arthy 

H.  A.  Stearns 

Capt.  Elden  L.  Roothby 

William  T.  Kawai 

R.  L.  F]ricson 

C.  NL  .\ker 

Southern  Connecticui 

C.  C.  (Humbert 
L.  Silverstein,  Jr. 

Tinker-Oklahoma  City 

Eddie  L.  .Schirnelpfening 

T  okyo 

Lt.  Col.  Allen  R.  W Orley 
(Nd.  Hugh  W  inter 
Cdr.  Howard  F'.  Wiley 

JC  ashin^ton 

Paul  R.  Adams 
Murray  R.  Jones 
Col.  D.  J.  Bailey 
Sgt.  Sid  Weiner 
Cdr.  Henry  E.  Ethier 
G.  H.  Rathe,  Jr. 

\^  A.  Tauber 

T.  Horton 
T.  C.  Odom 
J.  R.  Jackson 
Mathew  Gradet 
Richard  A.  Smith 
Charles  Emsweiler 
Col.  Henry  R.  Sanford 
Cdr.  F'rank  C.  Dolser 
R.  V.  Mrozinski 
O.  W'.  T.unde 
Hugh  C.  Henline 

Members  at  Large 

Martin  J.  .Stanley,  Galion,  Ohio 
LCdr.  Philip  C.  .Magnusson, 
Corvallis,  Oregon 
R.  W  helan,  Owego,  New  York 
Lt.  (j.g. )  Michael  J.  Sawicki, 
Houston,  Texas 

Rear  Adm.  Thomas  F.  Halloran, 
Thomasville.  Georgia 
William  C.  George,  Cleveland, 
Ohio 

W^alter  J.  Hood.  Cleveland, 
Ohio 

David  P.  Ernest,  State  College, 
Pennsylvania 

Paul  F.  McCarville,  Milwaukee, 
Wisconsin 
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iA  Sustaining  and 


Members 


Communications — Electronics — Pnotography 

Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  several 
of  its  key  employees  or  officials  for  individual  membership  in  APCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


(look  Eh'clrie  Co. 


Sustaining  Members 

International  Telephone  &  Telegraph  Corp. 


Men  York  'IVIephone  Co. 


Acme-Danneman  Co.,  Inc. 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  dt  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co.*^ 

Andrew  (^rp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Aiitonetics,  Division  of  North  American 
Aviation,  Inc. 
darry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Duhilier  Electric  C orp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Aveo  Corp. 

Decca  Navigator  Co,  Ltd. 

Designers  For  Industry,  Inc. 

Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 


Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Electric  Co. 

General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  &  Electronics  Corp, 
(^ilhllan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

(»ray  Manufacturing  Co. 
llallicrafters  Co.,  The 
Haloid  Xerox  Inc. 
llazeltine  Electronics  Division, 
Hazeltine  Clorp. 

Ileinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  ^Ire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
InternatioTial  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchlinard  A  Supply  Cn. 
Kleinschmidt  Laboratories,  Inc. 

I^eich  Sales  Corp. 

Lenkiirt  Electric  Co. 

I..ewyt  Manufacturing  Corp. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

I^ckheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  (^.  Ltd, 
Materiel  Telephonique  Co. 

McCoy  Electronics  Co, 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div,  of  Vitro  Corp, 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 


Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 
D«*fen#e  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-W  ooldridge.  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  ("orp. 

Reeves  Instrument  (^orp. 

Rocke  International  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Ser\o  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers 

SoundScriher  Corp.,  The 
Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  <»f 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stack  pole  Carbon  Co. 

Standard  Electronics  (k>. 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  C^rp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp, 

Texas  Instruments  liiC4»rp<»ratcd 
Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Trans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp, 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

Webcor,  Inc.,  Government  Division 
West  (}oast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co,,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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Teletype  Model  28  printer,  to  the  right  of  con¬ 
trol  console,  brings  FAA  operator  continuous 
operational  weather  data  and  other  infor¬ 
mation  important  to  air  navigation.  Radio 
links  operator  with  planes  in-flight.  * 


Teletype  equipment  used  in  24  hr.  reporting  of 
vitai  flight  data  by  Federal  Aviation  Agency 


Eprly  barnstormers  relied  on  frag¬ 
mentary  weather  reports  and  an  oc;ca- 
sional  phone  call  to  a  distant  flying 
field.  Today,  whenever  a  pilot  files  a 
flight  plan  he  takes  on  an  extra  co-pilot 
—  the  h’ederal  Aviation  Agency’s  com- 
munic.ations  service. 

37,500-mile  network.  A  vital  element  in 
this  .service  is  a  data  gathering  and  dis- 
.seminating  network,  which  today  has 
37,500  miles  of  wire  and  includes  some 
2,(>00  '^I’eletype  page  printers,  i)lus  tape 
punches  and  readers.  Over  t  his  net  work, 
day  and  night,  flow  operational  weather 
data,  collected  automatically  every 
hour — plus  Notices  to  Airmen  (('ailed 
"NCrrAMS”)  which  contain  such  ‘in¬ 
formation  f()r  pilots  as  the  status  of  air 
navigation  aids,  the  shutting  down  and 
reopening  of  navigation  facilities,  and 
abnormal  or  hazardous  conditions  at 
airports  or  along  the  airways.  The  P’AA 
also  operates  a  second  wire  network, 
utilizing  I'eletype  ecjuipment,  over 
which  flight  plans  of  all  aircraft,  mili¬ 
tary  as  well  as  civilian,  are  transmitted 


for  flight  control  and  air  safety. 
Continuous  improvement  in  facilities. 

Through  the  years  the  Fedend  Avia¬ 
tion  Agency  has  followed  a  continuing 
program  of  improving  its  facilities  as 
the  nation’s  air  traffic  grew.  F'or  ex¬ 
ample,  both  the  aviation  weather  relay 
and  the  flight  supervisory  networks 
utilize  huilt-in  control  filatures  of  the 
Model  28  "stunt  box.’’  Also,  new  Tele¬ 
type  tape  punch  and  reader  equipment, 
with  a  potential  of  1,000  words  per 
minute,  will  soon  be  installed  to  further 
increase  the  speed  and  flexibility  of  the 
automatic  weather  reporting  system. 
Additional  information.  Twenty-four 
hour  duty,  such  as  is  required  in  FAA 
.service,  has  traditionally  been  "stand¬ 
ard  operating  procedure’’  for  7’eletype 
equipment.  d\)  this  the  new  Model  28 
line  adds  higher  speed,  unusual  flexi¬ 
bility,  and  extensive  capacity  for  built- 
in  features  and  controls.  For  further 
information,  please  write  to:  Teletype 
Corporation,  Dept.73-.M,  4 100  h’ullerton 
Av'e.,  Chicago  39,  Illinois. 


* - 

Translation 

Kansas  City:  Special  observation 
#4,  1500  feet  scattered  clouds, 

I  measured  ceiling  2500  feet  over- 

Icast,  visibility  4  miles,  light  rain, 
smoke,  sea  level  pressure  1013.2 
millibars,  temperature  58°,  dew- 
j  point  56°,  wind  south  7  knots, 

!  altimeter  setting  29.93  inches, 
pilot  reports  top  of  overcast  5500 
MSL,  rain  began  5  minutes  past 
the  hour,  overcast  occasionally 
j  broken,  runway  25  visual  range 
!  3200  feet. 

i _ _ _  _ _ _ 
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AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 

Region  A:  G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  Engiand  States,  New  York,  New  Jersey. 

Region  Bl:  George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyl¬ 
vania  and  Virginia. 

Region  B2:  Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania. 

Region  C:  W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee. 

Region  D:  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Region  E:  Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skikie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Region  P:  Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.— Lt.  Col.  Carl  F.  Dietrich.  LONDON:  Pres.— Col.  Joseph  A.  Plihal, 
62118  Jeffords  St.,  R.  Huachuca,  Ariz.  Hqs.  Third  Air  Force  (30CE),  APO  125, 

Sec. — John  M.  Kelly,  62428  Stedman  St.,  N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 

R.  Huachuca.  Amann,  3rd  Comm.  Group,  APO  125, 

ATLANTA:  Pres.— A.  E.  Arnold,  Western  N.  Y..  N.  Y. 

Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga.  LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T  Orleans  Pub.  Svee.,  317  Baronne  St.,  New 
Co.,  51  Ivy  Street,  N.E.  Orleans,  La.  Sec. — A.  Bruce  Hay,  South- 

AUGUSTA-FORT  GORDON:  Pres.  — Col.  Bdl  Tel.  &  Tel.  Co..  520  Baronne  St.. 

Robert  R.  Creighton.  Hq.  USA  SESCS,  R.  Orleans.  ^  . 

Gordon.  Ga.  Sec.— Lt.  Col.  Ollie  J.  Allen.  MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
USASTC,  R.  Gordon.  Herman,  Air  Command  &  Staff  College, 

-  I  \A/  lx  z-'  I  •  D  Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 

703  Belvedere  Drive,  Montgomery,  Ala. 

Moore,  Hoover  Electronics  Co.,  Timonium,  NfW  YORK:  %?/ 

York  Telephone  Co.,  140  West  St.,  New 

^  I  r.j  r  rx  .  ^ork  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
BOSTON:  Pres.  —  Col.  Sidney  S.  Davis,  Telephone  Co.,  Rm.  2011,  140  West 

PMST,  Northeastern  University.  Bwto.i.  5^  y^^l^  j  N.  Y. 

Mass.  Sec.  —  William  Melanson,  Cam-  .  ^  ^  \a/  tl  cj 

bridge  Thermionics  Corp.,  447  Concord  ^  0 

Ave.  Cambridge.  wards  Southern  BeU  T&T  Co.  P.  O.  Box 

240,  Charlotte,  N.  C.  Sec. — John  C.  Co- 
CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran-  |gy  Carolina  T&T  Co.,  517  Hay  St..  Fay- 
deli,  208  So.  Manhattan  Ave.,  Tampa,  Fla.  etteville. 

CHICAGO:  Pres.— William  L.  McGuire,  NORTH  TEXAS:  Pres.— Thomas  F.  Byrnes. 
Automatic  Electric  Co.,  Box  35,  Northlake,  AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 

III.  Sec.  —  Sanford  Levey,  Allied  Radio  Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 

Corp.,  100  N.  Western  Ave.,  Chicago,  III.  St.  Paul  St.,  Dallas. 

DAYTON -WRIGHT:  Pres. —  William  H.  NORTHEASTERN  UNIVERSITY:  360 

Shade,  General  Mills,  Inc.,  2600  Far  Hills  Huntington  Ave.,  Boston  15,  Mass.  Div. 

Bldg.,  Dayton.  Sec.— Cecil  Hill,  General  A:  Pres. — Richard  Dwyer;  Div.  B;  Pres. — 

Electric  Co.,  333  W.  1st  St.,  Dayton.  _  Harry  Giberson. 

DECATUR:  Pres.— Lt.  Col.  Robert  A.  Starr,  NORTHWEST  FLORIDA:  Pres.— Sam  Love, 
Decatur  Signal  Depot,  Decatur,  III.  Sec. —  Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 

Edward  J.  Maloney,  1382  N.  University  Sec.— Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 

Ave.,  Decatur,  III.  302,  Shalimar,  Fla. 

FORT  MONMOUTH:  Pr»«.-Norman  K.  Pres—M.,.  Morris  Muse,  USAF, 

Freemen,  84  Bey  Ave..  A*len«c  Highlends,  ^ir  Rescue  Service,  Orlendo  AFB, 

N.  J.  Sec.-Herry  C.  Ross.  Bo>  249.  Hill-  Jr"**."' 

side  Rd..  A*len*ic  Highlends.  N.  J.  Red.efion  Inc..  P.O.  Box  6904.  Orlendo. 

A^prr^7C7^''w^^Y'  PARIS:  Pres. — Reer  Adm.  Henry  C.  Bruton, 

GULF  caT^V'p'*  ^9-  “JS  EUCOM,  C-E,  APO  128,  New 

GULF  COAST:  Pres. — Lt.  Col.  Paul  C.  Kie-  v  l  c  i  a  r'  i  dlm*  i_i  xj  A  li 
r  1/  I  T  L  -r  /■»  .  Lz  I  York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 

AER  ®c  ^"ij’ ^c®®*Jr  Hg.  US  EUCOM,  Comm-Elect..  APO  128, 

AFB,  Miss.  Sec. — Donald  H.  Presley,  South-  m  v  l 

ern  Bell  T4T  Co.,  Gulfport. 

.  PHILADELPHIA:  Pres.  — Frank  D.  Lang- 
GREATER  DETROIT:  Pres.— Maj.  Carl  L.  j+roth.  Philco  Corp.,  4700  Wissahickon 

Lisbeth,  C&E  Staff,  Hq.  3Wh  Air  Diy.,  Philadelphia,  Pa.  Sec.  — Conrad 

Belleville,  Mich  Sec.— J.  R.  Saxton  Mich-  y^ung,  Philco  Corp.,  4700  Wissahickon 

igan  Bell  TeUphone  Co.,  1109  Washington  Philadelphia. 

Blvd.  Bldg.,  Detroit.  wuii  inntAtP  i  »  i  r.j  a 

PHILIPPINE:  Pres. — Lt.  Col.  Sidney  A. 

HAWAII:  Pres.— Robert  Lowrey,  Hawaiian  Goldman,  1961st  AAQS  Sqdn,  APO  74, 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H.  S.  F. 

Sec.— Francis  Medeiros,  Hawaiian  Tele-  PITTSBURGH:  Pres.— Edward  M.  Kliment, 
phone  Co.,  1130  Alakea  Street,  Honolulu,  Western  Union,  1505  Chamber  of  Com- 
*  merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 

KANSAS  CITY:  Pres. — William  E.  Fisher,  Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

SW  Bell  Tel  Co.,  324  E.  Nth  St.,  Kansas  ROCKY  MOUNTAIN:  Pres.— Brig.  Gen.  F. 
City,  Mo.  Sec.— Charles  E.  Sevier,  SW  p.  Uhrhane,  DCS/C&E,  Box  70,  Hq 

Boll  Tel  Co.,  324  E.  Ilth  St.,  Kansas  City.  NORAD,  Ent  AFB,  Colorado  Springs, 

KOREAN:  Sec.— William  L.  Wardell,  OEC,  Colo.  Sec.— Maj.  C.  W.  McKelvie.  Hq. 

RD-CD,  APO  301,  S.  F.  ADC,  Ent  AFB. 

LEXINGTON:  Pres. — Raymond  Soard,  Jr.,  ROME-UTICA:  Pres. — Murray  Socolof,  811 
General  Tel.  Co.,  151  Walnut  St.,  Lexing-  Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob- 

ton,  Ky.  Sec. — Waddy  Neubauer,  201  ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 

Romany  Rd.,  Lexington,  Ky.  Rome,  N.  Y. 


SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
Morrow,  951  La  Sierra  Drive. 

SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  FRANCISCO:  Pres. — J.  T.  Chatterton, 
Mackay  Radio  &  Tel.  Co.,  350  Mission  St., 
San  Francisco,  Cal.  Sec. — Carroll  V.  N. 
Steffen,  Pacific  T&T  Co.,  74  New  Mont¬ 
gomery  St.,  S.  F. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  1 0th  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — ^Walter  W, 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 

SCOTT-ST.  LOUIS:  Pres.  — Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres.— E.  D.  Bigger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Beil  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres.— Maj.  Gen.  Harry 
Reichelderfer,  Southwest  Research  Inst., 
8500  Culebra  Rd.,  San  Antonio.  Sec. — 
John  D.  Rainbolt,  Southwestern  Bell  Tel. . 
Co.,  301  Broadway,  San  Antonio. 

SOUTHERN  CALIFORNIA:  PresT— John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
qel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 

SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PI.,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 

TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— Maj.  Rob¬ 
ert  G.  Ramsey,  1956th  AACS  Sq.,  APO 
925,  S.  F. 

WASHINGTON:  Pres.— A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 
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Chapter  News 


Augusta-Fort  Cordon 

A  discussion  of  tlie  activities  of  the 
Lnited  States  Army  Criminal  Investiga¬ 
tion  Lalioratory  highlighted  the  October 
15th  meeting  held  at  Buck  Lodge  on 
Mirror  Lake. 

The  guest  speaker.  Major  Joseph  J. 
Corr  of  the  Provost  Marshal  General 
Center  Crime  Laboratory,  stated  that 
the  purpose  of  the  USACIL  is  to  assist 
all  law  enforcement  agencies  of  the 
Armed  Forces,  by  means  of  scientific 
and  technical  examination,  in  the  eval¬ 
uation  of  physical  evidence  gathered  in 
connection  with  the  investigation  of  a 
crime. 

Major  (]orr  was  presented  the  AFCh'A 
participation  award  by  (Colonel  Robert 
R.  Creighton.  chai)ter  president. 

Baltimore 

A  talk  on  “Communications  Satellites 
in  the  Space  Age”  and  a  tour  of  the 
Air  Arm  Division  of  W  estinghouse 
Fleet ric  Corp.  were  the  featured  events 
at  the  October  20th  dinner  meeting. 

Brigadier  (General  John  C.  Monahan, 
Chief  of  the  Research  and  Development 
Division.  Office  of  the  Chief  Signal  Of¬ 
ficer,  I  .  .S.  Army,  was  the  guest  speak¬ 
er. 

Many  of  the  current  and  future  mili¬ 
tary  space  communications  projects 
“have  direct  usefulness  to  the  civilian 
economy  and  are  immediately  api)lica- 
hle  to  commercial  communications.” 
General  Monahan  stated. 

Boston 

Senior  commanders  of  the  Army, 
Navy  and  Air  Force  gathered  to  dis¬ 
cuss  the  Semi-Automatic  Ground  En¬ 
vironment  (.SAGE)  air  defense  system 
at  the  September  24th  meeting  at  the 
(Charlestown  Naval  Officers  Club. 

The  speakers  included  Maj.  (»en. 
William  J.  Verbeck,  Commander,  Thir¬ 
teenth  U.  S.  Army  Corps  (Reserve). 
Fort  Devens;  Capt.  John  R.  Waters, 
Boston  Naval  .Shipyard:  Col.  Wilford 
H.  Tetley,  Deputy  Commander  for  En¬ 
gineering,  Air  Defense  Systems  Integra¬ 
tion  Div.,  L.  (L  Hanscom  Field,  Bed¬ 
ford;  Col.  Sidney  S.  Davis.  Chairman. 
Department  of  Military  Science  and 
Tactics,  Northeastern  Cniversity. 

Decatur 

The  \alue  of  mathematics  in  solving 
business  problems  and  the  use  of  micro- 
waves  wer^*  topics  discussed  at  two  rt*- 
('ent  meetings  of  the  chaj>ter  at  the 
Signal  Depot  Officers  Mess. 

R.  W.  DeSio,  Applied  .Science  Man¬ 
ager,  Midwestern  Region,  International 
Business  Machines  (Corp..  presented  a 
film  and  lecture  on  “Mathematical  Mod¬ 
els  in  Business  Problems,  ’  Septeml)er 
29.  Fred  Wiedeman.  of  the  Chicag<* 


office  of  lllinr)is  Bell  Telephone  Co., 
spoke  on  “Microwave  Magic.”  October 
27. 

Fort  Monmouth 

A  father  and  son  team  spoke  at  the 
second  dinner  meeting  of  the  chapter 
October  15  in  the  Sapphire  Room. 
(Cibhs  Hall  Officers  Club. 

Julian  .Sprague.  President  of  Sprague 
PJectric  Co.,  spoke  on  production  of 
capacitors  and  transistors  in  Russia  and 
included  in  his  talk  interesting  obser¬ 
vations  of  the  Moscow  Scientific  and 
Research  FCnterprises.  Peter  .Sprague, 
journalist.  \  ale  University,  discussed 
the  Hungarian  Revidt  and  showed  i)ic- 
tures  taken  prior  to  his  arrest.  Mr. 
.Sprague,  who  accompanied  Vice  Presi¬ 
dent  Richard  Nixon  on  his  Russian 
trip,  also  gave  his  impressions  of  this 
trip.  Mr.  .Sprague  covered  this  trip  as 
correspondent  for  United  Press  Inter¬ 
national. 

It  was  announced  at  the  meeting  that 
the  chapter  is  undertaking  a  drive  to 
gain  250  new  members.  Presently,  the 
chapter  is  the  third  largest  in  AFCEA. 

Cu/f  Coast 

An  illustrated  talk  on  “Forward 
Propagation  Tropospheric  Scatter”  and 
a  discussion  of  “Operations  Enterprise” 
were  presented  at  the  September  and 
October  dinner  meetings  of  the  chap¬ 
ter. 

S-Sgt.  Stanley  D.  Bengston.  an  in¬ 
structor  in  Keesler  Technical  Train¬ 
ing  Schools,  presented  color  slides  of 
installations  in  the  Northeast  territory 
showing  the  unusual  high  power  micro- 
wave  equipment  used  in  the  Forward 
Propagation  Tropospheric  Scatter  sys¬ 
tem.  The  meeting  was  held  at  the 
Airman’s  (dub,  Keesler  Air  Force  Base. 
September  14. 

C.  C.  W'alther,  New  Orleans  civic 
leader,  told  of  his  recent  interesting 
around-the-world  trip  in  which  he  as¬ 
sisted  members  of  industry  of  other 
countries  in  setting  up  and  improving 
their  systems  of  free  enterprise.  Mr. 
Walther  made  the  trip  at  his  own  ex¬ 
pense  as  a  part  of  an  effort  being  made 
i>y  the  National  Association  of  Sales 
Executives  to  assist  other  countries  and 
improve  international  relations.  Speak¬ 
ing  at  the  Oct<»ber  5th  meeting  at 
Popp’s  Ferry  Restaurant.  Mr.  W'alther 
also  related  interesting  contacts  that  he 
made  with  industrial  leaders  in  Aus¬ 
tralia,  Egypt.  Thailand  and  Japan. 

Hawaii 

Krafft  A.  Eliricke.  Consultant.  Office 
of  the  .Secretary  of  Defense,  addressed 
the  .Se|)teml)er  3rd  dinner  meeting  held 
at  the  Fort  .Shafter  Officers  Mess.  Oahu. 

Lexington 

“Future  Trends  in  Electronics”  was 
the  topic  of  discussion  at  the  bi-month¬ 


ly  dinner  meeting  held  at  the  Signal 
Depot  Officers  Club,  October  16.  Ap¬ 
proximately  60  members  attended. 

London 

Maj.  Gen.  Victor  A.  Conrad,  Chief 
Signal  Officer,  Supreme  Head(fuarters 
Allied  Powers  Europe  (SHAPE)  dis¬ 
cussed  “Communications  and  Elec¬ 
tronics  with  an  Allied  Command”  at  the 
.September  24  dinner  meeting  held  at 
the  (adumbia  Club. 

General  Conrad  explained  the  struc¬ 
ture  and  composition  of  the  c<unmuni- 
cations  and  electronics  establishment 
within  the  North  Atlantic  Treaty  Or¬ 
ganization.  Using  slides  to  show  tlie 
complexity  of  this  vast  organization, 
Oneral  Conrad  described  the  prob¬ 
lems  and  solutions  inherent  in  NATO 
and  stressed  the  importance  of  stand¬ 
ardization  of  techniques,  etpiipment  and 
training  as  the  key  to  the  success  of  its 
mission. 

Lord  Waleran,  of  E.  K.  Cole.  Ltd., 
was  a  special  guest  of  the  chapter  at 
the  meeting,  which  was  attended  l»y  80 
members. 

New  York 

Rear  Admiral  Frank  V'irden,  Assist¬ 
ant  Chief  of  Naval  Operations  (Com¬ 
munications),  USN  and  First  Vice 
President  of  AFCEA,  was  the  kick-off 
speaker  for  the  New  York  Chapter’s 
1959-60  season.  The  dinner-meeting  was 
held  September  30  at  the  Hotel  Bel¬ 
mont  Plaza. 

Admiral  Virden’s  address  was  en¬ 
titled,  “The  Naval  Communication  Re- 
(luirement.”  and  stressed  recent  devel¬ 
opments  in  our  equipment  and  operat¬ 
ing  procedures  and  long  range  require¬ 
ments.  (See  page  14  for  the  complete 
address.) 

Mr.  William  H.  C.  Higgins,  Director 
of  Military  Electronics  Development, 
Bell  Telephone  Laboratories,  Inc.,  ad¬ 
dressed  the  October  meeting  of  the 
chapter.  Mr.  Higgins,  who  has  been 
active  in  the  military  electronics  field 
since  before  W^orld  War  11.  discussed 
“Command  Guidance  for  Ballistic  Mis¬ 
siles  and  Space  Vehicles.” 

Proposed  amendments  to  the  Con¬ 
stitution  were  voted  upon  at  the  Octo¬ 
ber  meeting  and  the  following  nominat¬ 
ing  committee  was  appointed  to  submit 
a  slate  for  1960:  Chairman.  Col.  L.  R. 
Engler;  Col.  J.  Z.  Millar:  Capt.  E.  C. 
Powers.  USN:  and  H.  R.  Bang,  ex- 
officio  member. 

North  Carolina 

A  dinner-meeting  was  held  in  Octo¬ 
ber  at  the  College  Inn  in  Raleigh.  Mr. 
George  R.  Herbert,  President  of  the 
Research  Triangle  Institute  in  North 
Carolina  was  guest  speaker  for  the  eve¬ 
ning.  He  discussed  the  functions  of  the 
Institute,  its  organization  and  future 
erowtii. 
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The  chapter  loured  tlie  .North  Caro¬ 
lina  State  College  earlier  in  the  day 
and  were  briefed  on  missile  instrumen¬ 
tation  and  control  and  the  uses  of  nu¬ 
clear  reactors  at  the  college. 

President  Hagley,  who  is  leaving  for 
a  tour  of  duty  in  Korea,  turned  over  the 
duties  of  his  office  to  First  Vice  Presi¬ 
dent  Thomas  Edwards.  (]hief  Engineer 
with  the  Southern  Hell  Telephone  and 
Telegraph  Company.  Mr.  Edwards  will 
fill  the  unexpired  term  as  President  of 
the  North  Carolina  Chapter. 

Paris 

The  Executive  Committee  held  a 
luncheon  meeting  in  September  to  re¬ 
ceive  suggestions  and  to  make  plans 
for  the  chapter's  activities  during  the 
forthcoming  year.  The  Committee  has 
scheduled  three  meetings  for  the  year. 

Those  attending  the  meeting  were: 
Maj.  Gen.  C.  R.  Smith,  USA,  1st  Vice 
President;  (]ol.  J.  L.  Debre,  Director; 
Dr.  M.  J.  H.  Ponte,  Honorary  Vice 
President;  Mr.  M.  Vidrecjuin,  Director; 
Col.  A.  H.  DeGoede.  Director;  RAdm. 
H.  C.  Hruton,  USN.  Presi«lent;  Lt.  Col. 
P.  H.  McCorkle.  USA.  Secretary-Treas¬ 
urer;  Ft.  Gen.  J.  M.  H.  Guerin,  Hon¬ 
orary  Vice  President;  Col.  VV\  E.  Helt- 
zel,  I’SA,  Director;  Mr.  G.  Rabuteau. 
Honorary  Vice  President. 

Philadelphia 

Over  100  members  and  guests  of  tbe 
chapter  attended  a  dinner-meeting  at 
the  Hotel  Adelphia  on  October  1. 

The  chapter  was  addressed  by  Col. 
John  M.  Herndon,  ARDC  Directorate 
of  Systems  Management  and  Mr.  A. 
Krieg  of  AMC  Aeronautical  Systems 
Center.  The  speakers  presented  illus- 
strated  lectures  on  “Weapons  System 
Management”  and  “Weapons  System 
Project  Office  Operation.”  The  com- 
j)lexity  of  the  Weapons  System  Pro¬ 
gram  from  user  concept  and  need  for 
effectuation  of  the  program  was  ex¬ 
plained  in  some  detail  with  particular 
attention  directed  to  design,  develop¬ 
ment,  production  and  maintenance 
stages.  The  human  factors  involved 
were  stressed  with  reference  to  a  need 
for  skilled  and  strong  supporting  train¬ 
ing  programs. 

Rocky  Mountain 

The  chapter's  September  meeting  was 
held  at  the  USAF  Academy  Officers 
Club  and  included  installation  of  new' 
officers  and  a  demonstration  lecture  by 
Mr.  Cyril  N.  Hoyler.  Manager,  Techni¬ 
cal  Relations,  RCA  Laboratories, 
Princeton,  N.  J. 

The  lecture,  designated  “Electronics 
in  Action,”  included  such  aspects  as 
electronic  photography,  astro-electron¬ 
ics,  thermo-electronics  and  a  minia¬ 
turized  television  camera. 

New  officers  for  1959-60  are  as  fol¬ 
lows:  president,  Hrig.  Gen.  F.  F.  Uhr- 
hane,  USA;  vice  president  programs. 
Mr.  H.  F.  Olds;  vice  president  member¬ 
ship.  Mr.  I..  F.  McAdams;  vice  presi¬ 
dent  publicity.  Mr.  Alfred  Hagedorn; 
secretary.  Maj.  C.  W.  McKelvie;  treas¬ 
urer,  Cdr.  D,  W.  Gibb;  directors,  Mr. 


A.  VV .  Thompson,  Col.  R.  J.  Kuehn.  Mr. 
L.  Wilson.  Capt.  E.  H.  Green  and  Lt. 
Col.  J.  A.  Cahr. 

Rome-Utica 

Dr.  Robert  Cornog,  a  scientist-engi¬ 
neer  of  the  senior  staff,  Ramo-W  ool- 
dridge,  division  of  Thornjison  Ramo- 
Wooldridge,  Inc.,  addressed  a  joint 
meeting  of  the  Rome-Utica  Chapter 
and  the  American  Rocket  Society.  Dr. 
Cornog  predicted  that  impending  dis¬ 
coveries  in  the  field  of  space  technology 
might  produce  such  possibilities  in  the 
next  century  as  a  one-hour  Los  An- 
geles-to-Paris  trip,  world-wide  color 
TV  systems,  weather  controlled  by  man 
and  a  colony  of  continuing  generations 
of  people  born  and  raised  on  the  moon. 

The  meeting  drew  a  large  number  of 
guests  including  local  science  students 
from  area  scIkhjIs. 

San  Diego 

The  first  fall  meeting  of  the  chapter 
was  held  September  23  at  the  Stel- 
lardyne  Laboratories  in  El  Cajon,  Cali¬ 
fornia. 

Chapter  members  toured '  the  ultra¬ 
modern  laboratory  wbich  is  designed 
to  test  and  condition  electronic,  missile 
and  aircraft  components.  The  facilities 
are  coordinated  with  those  of  the  Cen¬ 
tral  Hadley  Company  of  Pomona  and 
the  Oil  Fields  Comi)any  in  Canada. 

San  Francisco 

On  October  15,  the  chapter  had  an 
open  meeting  at  the  Presidio  Officers 
Club,  Presidio,  San  Francisco.  The 
Signal  Officer  of  the  6th  Army,  Col. 
H.  L.  Davis,  Jr.,  was  host  to  82  mem¬ 
bers  and  guests.  The  guests  included 
visitors  from  McClellan  Air  Force  Base, 
Sacramento.  After  dinner  the  chapter 
was  treated  to  a  preview  of  what  is  be¬ 
ing  planned  in  communications  for  the 
VHI  Winter  Olympic  Games  at  Squaw 
Valley  next  February.  The  Department 
of  Defense  has  assigned  to  the  Depart¬ 
ment  of  the  Army  the  responsibility  of 
providing  certain  support  to  the  Olym¬ 
pic  events  which  is  beyond  the  scope 
and  feasibility  for  civilian  organiza¬ 
tions  to  provide.  This  responsibility 
was  further  delegated  to  the  Command¬ 
ing  General  6th  Army. 

Lt.  Col.  L.  V.  Merle,  Jr.,  represent¬ 
ing  the  Signal  Officer,  6th  Army,  has 
completed  installation  of  a  very  exte^n- 
sive  communications  network  in  the 
Valley  which  will  provide  telephone 
an(i  other  services  in  remote  areas 
where  commercial  facilities  are  not 
available.  The  41st  Signal  Battalion 
furnished  installation  man|)ower,  and 
tactical  equipment  was  used. 

Col.  Merle  arranged  for  Marion  Long 
of  Shell  Development  Co..  Emeryville, 
(]al.;  Don  Reeves,  owner  of  KAHI  Ra¬ 
dio  Station,  Auburn,  Cal.;  Paul  Funk- 
houser,  IBM.  San  Jose,  Cal.  and  James 
Tarter,  of  Pacific  Telephone  Co.,  all 
members  of  the  Olympic  Organizing 
(Committee,  to  speak  on  their  [)artici- 
pation  in  the  preparations  for  this  in¬ 
ternational  event.  The  talks  included 
descriptions  of  facilities  provided  by 


the  telephone  company,  broadcast  com¬ 
panies  and  the  Army  to  accommodate 
complete  radio  and  television  broad¬ 
cast  coverage,  as  well  as  installation 
and  usage  of  a  specially  designed 
RAMAC  unit  for  rapidly  computing 
scores  for  various  events.  It  was  also 
disclosed  that  Walt  Disney  will  play  a 
major  role  in  making  the  traditional 
Olympic  pageantry  the  most  spectacu¬ 
lar  ever. 

After  the  speakers  had  concluded 
their  talks,  a  color  film  entitled  “West¬ 
ward  the  Flame,”  narrated  by  Lowell 
Thomas  was  shown.  The  film  was  made 
up  of  extracts  from  official  “Olympic 
VV  inter  Game  Films'’  of  previous  years 
which  took  place  in  Switzerland  and 
Italy.  The  most  thrilling  and  keenest 
competitive  action  high  lights  were  fea¬ 
tured  and  gave  a  good  idea  of  what  can 
be  expected  next  February  at  Sepia w 
V  alley.  There  were  also  some  beautiful 
shots  of  Sepiaw  Valley  showing  the  new’ 
chair  lift,  artificial  ice  rink,  the  men's 
and  women's  courses  and  other  fea¬ 
tures. 

San  Juan 

The  chapter  held  its  annual  dinner- 
dance  meeting  on  September  19th. 

On  October  15,  the  chapter  heard  a 
talk  by  the  District  Personnel  Officer, 
Cmdr.  Kaine  on  the  Frogmen  of  the 
NavT.  Prior  to  his  assignment  as  Per¬ 
sonnel  Officer,  Cmdr.  Kaine  was  Head 
of  U.  S.  Navy  Frogmen  for  eight  years. 
His  talk  was  accompanied  by  a  film 
about  the  Frogmen  program  and  was 
followed  by  a  question  and  answer  pe¬ 
riod. 

Scoti-St,  Louis 

The  October  2nd  meeting  of  the 
chapter  was  held  at  Augustine’s  Res¬ 
taurant  with  72  members  and  guests 
present. 

Speaker  for  the  evening  was  Maj. 
Cecil  J.  Brown,  USA,  Executive  Officer, 
1st  Missile  Battalion  (Nike-Hercules) , 
62nd  Artillery,  V.  S.  Army  Air  De¬ 
fense  Command,  Scott  AFB,  Illinois. 

Maj.  Brown  described  the  organiza¬ 
tion  of  the  1st  Missile  Battalion  with 
its  headquarters  at  Scott  Air  Force 
Base  and  its  operational  batteries  lo¬ 
cated  at  Marine,  Ill.;  Hecker,  Ill.; 
Pere  Marquette  State  Park,  Ill.,  and 
Pacific  Missouri.  He  defined  the  mis¬ 
sion  of  the  battalion  as  that  of  provid¬ 
ing  air  defense  for  the  greater  St.  Louis 
area  against  enemy  attack,  using  the 
Nike-Hercules  surface-to-air  supersonic 
guided  missile  which  is  capable  of  de¬ 
stroying  any  aircraft  or  breathing  mis¬ 
sile  known  today  or  foreseeable  in  the 
near  future.  He  supplemented  his  talk 
with  slides  and  a  film,  “Nike-Hercules.” 

South  Texas 

Colonel  George  P.  Sampson,  Chief  of 
the  Army  Communications  Service  Di¬ 
vision  of  the  Office  of  the  Chief  Signal 
Officer,  was  the  guest  speaker  at  the 
October  14th  meeting  at  the  Fort  Sam 
Houston  Officers  (]lub.  His  talk,  en¬ 
titled  “Evaluation  of  Military  Com- 
[Continued  on  page  68) 
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ifoston  On  September  24,  at  the  Charlestown  Naval  Officers  Club,  Senior  Commanders  of 
the  Army,  Navy  and  Air  Force  gathered  to  discuss  the  SAGE  air  defense  system  at  the  first 
fall  meeting  of  the  chapter.  L  to  R:  tvfaj.  Gen.  William  J.  Verbeck,  Commander.  13th  U.  S. 
Army  Corps  (Reserve).  Fort  Devens;  Capt.  John  R.  Waters.  Boston  Naval  Shipyard:  Col.  WU- 
ford  H.  Tetley,  Deputy  Commander  for  Engineering,  Air  Defense  Systems  Integration  Division, 
L.  G.  Hanscom  Field,  Bedford,  and  Col.  Sidney  S.  Davis,  Chairman  of  the  Northeastern  Uni¬ 
versity  Department  of  Military  Science  and  Tactics  and  chapter  president. 


Hatvaii  —  Pictured  before  the  September 
3rd  dinner  meeting  held  at  the  Fort  Shatter 
Officers  Open  Mess  is  Mr.  Krafft  A.  Ehricke, 
Consultant  to  the  Office  of  the  Secretary  of 
Defense,  Washington,  D.  C.,  and  a  leading 
authority  on  the  space  age. 


Ijpxington — "Future  Trends  in  Electronics" 
was  the  topic  of  discussion  at  the  chapter’s 
bi-monthly  dinner  meeting,  held  October  16th 
at  the  Lexington  Signal  Depot  Officers  Club. 
L  to  R:  Ray  Soard,  chapter  president;  Elby 
Martin,  Texas  Instruments  Incorporated,  Dal¬ 
las,  Texas,  and  Colonel  Kenneth  M.  Gonseth, 
Commander,  Lexington  Signal  Depot,  Lexing¬ 
ton,  Ky. 


IjOiulon — The  September  24  dinner  meeting 
held  at  the  Columbia  Club  featured  Maj. 
Gen.  Victor  A.  Conrad  as  guest  speaker  and 
Lord  Waleran  as  special  guest.  L  to  R: 
Lord  Waleran,  of  E.  K.  Cole,  Ltd.,  special 
guest;  Arthur  K.  Bradley,  Murphy  Radio,  Ltd.; 
Maj.  Gen.  Victor  A.  Conrad,  CSigO  SHAPE, 
guest  speaker;  Maj.  C.  L.  Bachtel,  USA, 
MAAG-UK,  Vice  President;  Col.  A.  H.  Sni¬ 
der,  USAF.  Cdr.  UK  AACS,  region  vice 
president  and  Master  of  Ceremonies,  and 
Charles  R.  Houser,  Page  Communications 
Engineers,  Inc. 


Rocky  Mountain — Pictured  are  the  1959- 
60  Officers  and  Directors  of  the  chapter. 
Front  r^w,  L  to  R:  Lawrence  McAdams,  vice 
president,  membership;  Cdr.  D.  W.  Gibbs, 
treasurer;  Maj.  Charles  McKelvie,  secretary, 
and  Howard  F.  Olds,  vice  president,  pro¬ 
grams.  Back  row,  L  to  R:  Brig.  Gen.  F.  F. 
Uhrhane,  president;  Arthur  Thompson,  direc¬ 
tor;  Louis  Wilson,  director;  Alfred  Hagedorn, 
vice  president,  publicity,  and  Capt.  E.  H. 
Green,  director. 
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San  Juan — Pictured  af  the  annual  dinner- 
dance  meeting  on  September  19th  are,  clock¬ 
wise:  Theodore  Binder,  Consultant  to  Puerto 
Rico  Telephone  Co.;  Miss  Lobaugh;  Edward 
Ostrehan,  Manager,  Cable  and  Wireless, 
Puerto  Rico:  Mrs.  Kenneth  M.  Barbier;  Clyde 
Dickey,  President,  Puerto  Rico  Telephone 
Company:  Mrs.  Ostrehan  and  Kenneth  M.  Bar¬ 
bier,  President  of  Radio  Corporation  of  Puer¬ 
to  Rico  and  last  year's  chapter  president. 


Si'iUt-St,  Louis  —  Shown  at  the  October 
2nd  meeting  of  the  chapter  are,  L  to  R:  Mai. 
Cecil  J.  Brown,  USA,  Executive  Officer,  1st 
Missile  Battalion  (Nike-Hercules),  62nd  Ar¬ 
tillery,  U.  S.  Army  Air  Defense  Command, 
Scott  APB,  III.,  and  Col.  George  A.  Zahn, 
USAF,  chapter  president. 


r 

Atkinson,  the  first  (1954)  Chapter 
I’resident  of  the  chapter  was  introduced 
to  the  group. 

The  program  for  the  meeting,  titled 
“Transistor  Technological  Training/’ 
was  presented  by  James  Adams  of  tiie 
Technical  Representative  Division, 
Philco  Corporation.  Mr.  Adams  cov¬ 
ered  in  his  lecture  recent  developments 
in  the  design  and  utilization  of  tran¬ 
sistors  in  Commercial  and  Military 
application.  He  further  illustrated,  by 
use  of  the  Philco  Trainer,  the  versatility 
of  the  transistor  with  basic  electronic 
units. 

Washington 

Capt.  H.  G.  Munson,  USN,  llydro- 
grapher  of  the  Navy,  addressed  the 
(diapter’s  monthly  meeting  at  the  Wil¬ 
lard  Hotel,  in  Washington,  1).  C.  on 
October  1.  Capt.  Munson  stated  that 
most  of  the  equipment  for  scientific 
ocean  exploration  is  cumbersome,  slow 
to  operate,  archaic  and  inaccurate.  He 
challenged  industry  to  solve  these  prob¬ 
lems  which  he  termed  comparable  t<» 
those  in  the  space  field  but  of  more 
immediate  importance.  He  further 
stated  that  he  would  buy,  regardless  of 
the  cost,  any  such  instruments  devel¬ 
oped  that  would  do  the  job. 
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munications,*’  drew  a  historic  parallel 
of  communications  to  weapons  system>i 
and  present  status  of  communications 
in  relation  to  weapons  systems. 


Southern  California 


A  joint  meeting  of  the  Southern  Cali¬ 
fornia  chapter  and  the  Western  Elec¬ 
tronic  Manufacturers  Association  was 
held  at  the  Statler  Hotel  on  September 
9.  This  opening  meeting  of  the  year 
featured  J.  Lewis  Powell  from  the  Of¬ 
fice  of  the  Assistant  Secretary  of  De¬ 
fense  for  Logistics  who  spoke  on  “The 
Collapse  of  Time.” 


Seattle 


At  the  Sejitemher  29  luncheon  held 
at  the  Benjamin  Franklin  Hotel.  Seat¬ 
tle,  Wash.,  John  W^  Inwood,  District 
Manager  of  Western  Union,  Los  An¬ 
geles,  IVesident  of  the  Southern  Cali¬ 
fornia  Chapter,  and  4th  Vice  President 
of  AFCEA  was  introduced.  The  pur- 
{)ose  of  his  visit  was  to  inform  the  chap¬ 
ter  of  the  philosophy  and  methods  used 
in  the  development  of  the  Southern 
California  Chapter.  Mr.  Inwood  [)re- 
sented  a  very  interesting  history  of  his 


Chapter  and  he  offered  helpful  sugges¬ 
tions  to  utilize  the  great  potential  he 
feels  is  present  in  the  Seattle  Chapter. 

On  October  14,  the  chapter  held  a 
dinner  meeting  at  the  Benjamin  Frank¬ 
lin  Hotel,  Seattle,  W^ash.,  which  was 
called  to  order  by  President  Larkin. 

Russ  Winslow,  Engineering  Super¬ 
visor,  preliminary  design,  Boeing  Air¬ 
plane  Co.,  was  introduced.  He  gave  a 
very  thorough  account  of  his  visit  to 
the  1959  AFCEA  National  Convention 
in  Washington,  D.  C.  Mr.  WJnslow,  a 
veteran  convention-goer,  gave  high 
j)raise  to  the  AFCEA  convention  plan¬ 
ners  for  the  fine  layout  and  dynamic  op¬ 
erational  type  of  exhibits,  the  well  run 
field  tri|)s  and  the  effective  social  func¬ 
tions.  The  speaker  felt  that  this  con¬ 
vention  was  the  “best  by  far”  he  had 
ever  attended. 

T inker-Oklahoma  City 

The  first  meeting  of  the  chapter  for 
the  1959-60  year  was  held  at  the  Tinker 
Air  Force  Base  Officers  Mess,  on  Sep- 
tendjer  17th.  Announcement  of  Com¬ 
mittees  was  made  by  Vice  President 
Bob  Davis  in  the  absence  of  President 
Timme,  with  Larry  Trautman,  named 
as  Program  Chairman  and  Maj.  James 
Rogers  as  Mernbershii)  Chairman.  (]arl 
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HEBE’S  PROOF 

North  American  Van  Lines 
Carries  High  Value  Products 

•  cmrL  Safer 
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Raymond  Jamieson,  (center),  Traffic  Man¬ 
ager  of  Link  Aviation,  Inc.,  Binghamton, 
N.  Y.,  discusses  shipping  with  NAVL  agent 
and  representative.  BELOW:  Part  of  the 
complicated  electronic  equipment  shipped 
in  padded  vans. 
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LINK  AVIATION,  INC.  USES  NORTH 
AMERICAN  VAN  LINES'  GENTLE  CARE 
TO  SHIP  FLIGHT  SIMULATORS— UNCRATED 

‘‘A  $5, ()()()  savings  in  cost  in  sliij)ping  by  padded  van  ovei*  otloM* 
inetliods  is  the  bonus  wo  got  in  doIiv(‘ring  a  typical  tlight  siinnla- 
tor  from  liinghainton  to  tin*  West  Coast,”  says  ^Mr.  Jamieson 
“With  an  insured  actual  valm*  of  nj)  to  $1,000,000,  onr  primary 
concern  is  safe  and  candul  handling.  With  North  American 
Van  Lines,  we  have  n(‘V(‘.r  bad  a  claim  for  damage.”  See  how 
you  can  save  with  North  Americ'an  .sm’vice.  Write,  wire  or  phone 
today. 

SEE  CHAMriOXSIfir  HlUIHiE  OX  TV.  (diaries  (Joren 
analyzes  each  bid  while  famed  Commentator  Alex  Drei(*r  reports 
the  play.  On  most  AlU'-TV  stations  Sunday  afternoon. 


./-I  . 


Nor^^meric 

C  WORk^lfiE  MOVING 


NORTH  AMERICAN  VAN  LINES,  Inc.  /  World  Headquarters/  Dept.  19-6  /  Fort  Wayne,  Indiana 

In  Canada.  North  American  Van  Lines  Canada,  Ltd.,  Pickering.  Ontario  ...  in  Europe.  North  American  Van  Lines  Europe.  GMBH,  Mannheim,  Germany 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


An  infrared  sensing  device  that 
electronically  detects  over-heated  rail¬ 
road  car  journal  boxes  was  shown  in 
the  United  States  for  the  first  time  by 
Idnk  Aviation,  Inc.,  Binghampton, 
\.Y.  The  detector,  developed  by  Sieni- 
ens-Halske  of  Brunswick,  West  Ger- 
inanv,  was  introduced  before  the 
Signal  Section  Convention  of  the  As¬ 
sociation  of  American  Railroads  held 
in  October  at  the  Statler  Hilton  Hotel, 
Washington.  I).  C.  The  detector, 
which  has  been  in  use  in  Europe  for 
the  past  three  )ears,  will  be  manu¬ 
factured  and  distributed  in  the  U.  S. 
by  Link  under  a  licensing  agreement. 

Link  believes  this  equipment  will 
result  in  tremendous  monetary  savings 
for  American  railway  companies  by 
preventing  accidents  caused  by  over¬ 
heated  journal  boxes.  According  to 
the  company,  157,000  accidents  re¬ 
sulting  from  hot  boxes,  occurred  in 
this  country  last  year.  These  accidents 
caused  a  loss  of  SO  million  to  the 
companies  through  claims  for  damage 
to  rolling  stock.  This  does  not  in¬ 
clude  costs  of  damage  to  roadbeds 
and  trains. 

By  means  of  temperature  sensing 
and  a  comparison  mechanism  the 
equipment  accurately  distinguishes 
an  overheated  box  from  journal  boxes 
operating  at  acceptable  temperatures. 
Each  detector  site  will  have  a  sensor 
on  both  sides  of  the  track.  High  tem¬ 
perature  indications  are  converted  to 
an  electrical  signal,  which  can  be 
transmitted  over  existing  signal  or 
communication  channels  to  the  re¬ 
motely  located  readout  equipment. 
The  readout  equipment  will  give  a 
hot  box  alarm  both  audibly  and  visu¬ 
ally.  It  will  display  the  axle  location 
and  side  of  train  of  the  detected  hot 
box. 

The  temperature  measuring  con¬ 
cept  upon  which  the  equipment  design 
is  based  enables  it  to  operate  fully 
automaticallv,  removing  the  need  for 
operator  judgment  or  attention.  Cli¬ 
matic  temperature  fluctuations  and 
other  variables  influencing  the  am¬ 
bient  of  normally  functioning  journal 
boxes,  are  automatically  compensated 
for  without  requiring  reduction  of 
detector  sensitivity.  The  equipment 
requires  fewer  components  and  is 
smaller  in  size  than  existing  U.S.  hot 
box  detection  systems. 

Other  advantages  of  this  type  sys¬ 
tem  are:  speed  of  operation — the  sys¬ 
tem  provides  hot  box  indication  at 


David  Mason,  (left)  president  of  Link  Avia¬ 
tion,  Inc.,  demonstrates  a  new  hot  box  de¬ 
tector  for  W.  J.  Baird,  Editor  of  SIGNAL, 
cr*  the  annual  meeting  of  the  Signal  Section 
Convention  of  the  Association  of  American 
Railroads. 

train  speeds  of  0  to  60  mph;  sensi¬ 
tivity — it  can  reliably  detect  any 
journal  box  temperature  which  is 
only  10°  hotter  than  other  normally 
operating  journal  boxes;  timing — 
timir\g  is  constant  with  no  variable 
degree  of  exposure;  bi-directional — 
the  system  operates  regardless  of 
which  way  the  train  moves  on  the 
track. 

The  estimated  cost  for  the  unit  is 

$10,000. 

•  •  • 

The  Navy  has  turned  to  electronic 
data  processing  to  keep  track  of  its 
weapons  and  ammunition  in  shore 
bases  and  ships  located  around  the 
Avorld. 

An  RCA  501  computer,  devised  by 
the  Bureau  of  Ordnance  and  devel¬ 
oped  by  Radio  Corporation  of  Amer¬ 
ica,  will  become  a  chief  logistics  aid 
to  the  newly  established  Bureau  of 
Naval  Weapons  which  will  take  over 
the  responsibilities  of  the  Bureaus  of 
Ord  nance  and  Aeronautics  in  Janu¬ 
ary. 

The  system  will  provide  world-wide 
daily  inventory,  production  and 
({uality  control  of  all  Navy  weapons, 
from  the  time  they  start  through  the 
production  line  until  they  are  ex¬ 
pended  in  training  exercise  or  actual 
warfare.  Eventually  the  system  will 
be  employed  for  over-all  logistics  con¬ 
trol  on  non-expendable  items — such 
as  guns,  gun  mounts  and  missile 
launchers — as  well  as  for  financial 


management,  quality  evaluation  and 
research  project  management. 

The  memory  box  of  the  RCA  501 
will  become  one  of  the  Navy’s  most 
carefully  guarded  files.  It  will  con¬ 
tain  not  only  all  weapons  and  am¬ 
munition  production  schedules  and 
inventory  position,  but  will  know' 
where  which  fleet,  or  any  single  ship 
in  the  fleet,  will  be  at  any  given  time. 
This  will  be  necessary  to  keep  am¬ 
munition  pipelines  filled  at  all  times 
from  factory  to  ship  deck  or  missile 
base. 

Rear  Admiral  Miles  H.  Hubbard, 
Chief  of  the  Bureau  of  Ordnance, 
commenting  on  the  data-processing 
program,  said:  “Many  months  of 
planning  and  thousands  of  man-hours 
of  work  were  devoted  in  the  develop¬ 
ment  of  the  best  possible  system  to 
solve  extremely  complex  problems  of 
management.  Following  this  study, 
a  data  processing  branch  was  estab¬ 
lished  in  the  BuOrd.  "This  branch 
began  coordinating  data  processing 
systems  to  ensure  that  whenever  pos¬ 
sible  individual  methods  of  record 
keeping  could  be  integrated  into  one 
unit  system,  providing  all  the  required 
data  for  our  day-to-day.  as  well  as 
future  mobilization  needs.” 

Rear  Admiral  Paul  D.  Stroop,  Chief 
of  the  Bureau  of  Naval  Weapons, 
said  that  this  equipment,  to  be  in¬ 
herited  from  the  Bureau  of  Ordnance, 
would  “greatly  increase  the  efficiency 
of  over-all  operations  in  the  new 
Bureau  of  Naval  Weapons  which  will 
be  the  largest  single  organization  in 
the  Department  of  the  Navy.”  ‘ 

The  RCA  501  is  designed  on  the 
“building  -block”  concept  to  permit 
easy  future  expansion.  The  system 
employs  a  common  main  electronic 
circuit  that  permits  gradual  expan¬ 
sion  without  replacement  of  original 
equipment  or  change  in  programming 
approach.  The  system  employs  tran¬ 
sistors  throughout  all  companion 
equipment  as  well  as  the  computer  it- 
self.  A  room  25  x  30  feet  can  ac¬ 
comodate  a  basic  501  unit. 


‘"Physical  and  Engineering  Properties 
of  Materials  for  Nuclear  Fuel  Ele¬ 
ments”  presents  data  of  interest  to 
those  engaged  in  the  design,  fabrica¬ 
tion  and  use  of  nuclear  fuel  and  con¬ 
trol  elements. 

Eighty  tables  are  presented  in  the 
publication.  The  first  contains  ther- 
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Status  Report  on  RCA  Micromodules  — 
dramatic  new  devices  for  high-density  parts  packaging 

How  soon  will  you  see 
your  electronic  products 
in  Micromodule  form? 
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RCA  Micromodules,  todoys'  most  exciting,  most  practical  answer  to  high*density  ports  packaging, 
moke  possible  equipment  with  modular  ports  densities  to  600,000  per  cubic  foot.  Result:  important 
space  savings  over  existing  miniature  equipment  and  on  amazing  increase  in  the  number  of  circuit 
functions  per  cubic  foot.  Increased  reliability  through  redundancy,  room  for  more  circuits  to  Improve 
accuracy,  precision,  control  and  sensitivity  ore  other  significant  advantages  offered  to  designers. 


The  excitement  over  Micromod¬ 
ules  is  still  mounting !  We  haven’t 
seen  such  enthusiasm  and  activ¬ 
ity  since  the  early  days  of  transis¬ 
tors.  Scores  of  electronic  equip¬ 
ment  designers  and  manufac¬ 
turers  are  asking :  '‘How  soon  can 
I  see  my  product  in  Micromodule 
form  ?”  Our  answer :  Right  Noiv! 
We’ll  take  your  circuit,  bread¬ 
board,  or  black  box,  evaluate  it 
and  convert  it  to  module  form.  In 
fact,  you  will  find  that  end-equip¬ 
ment  in  Micromodule  form  is 
probably  only  one  design  cycle 
away! 

Special  Presentation 
Now  Ready! 

RCA  Field  Engineers  are  pre¬ 
pared  to  show  you  a  presentation 
that  will  clearly  explain  the 
potentialities  and  the  current 
working  realities  of  Micromod¬ 
ules  for  application  in  military 
computers,  digital  devices  for 
missiles  and  satellites,  airborne 
or  portable  communication  equip¬ 
ment,  or  submarine  electronics. 
Many  designers  who  have  seen 
this  presentation  were- so  im¬ 
pressed  with  the  possibilities  of 
extreme  miniaturization  and  in¬ 
creased  reliability  of  Micromod¬ 
ules  that  they  have  immediately 
placed  orders  to  begin  micromod¬ 
ularization  of  their  equipment. 
Call  your  RCA  Field  Representa¬ 
tive  today  and  he  will  set  up  a 
presentation  for  you  at  your  con¬ 
venience. 


Micromodules,  developed  through  the  joint 
efforts  of  RCA  and  other  leading  component 
manufacturers,  in  cooperation  with  the  U.S.  Army 
Signal  Corps,  ore  units  in  which  several  micro¬ 
elements  ore  combined  to  perform  specific  func¬ 
tions  such  os  amplifier,  oscillator,  or  divider.  The 
microelements  ore  tiny  ceramic  wafers  .310 


inches  square  and  1/100th  inch  thick,  on  which 
conducting,  semiconducting,  and  insulating  ma¬ 
terials  are  fused  to  provide  the  electrical  char¬ 
acteristics  of  basic  electronic  components  such 
os  resistors,  capacitors,  and  transistors.  The 
microelements  are  interconnected  and  encapsu¬ 
lated  to  form  Micromodules. 

RCA  FIELD  OFFICES 

East:  744  Broad  Street,  Newark,  N.  J. 
HUmboldt  5-3900 

Northeast:  64  "A"  St.,  Needham  Heights  94,  Moss. 
Hlllcrest  4-7200 

East  Central:  714  New  Center  Bldg.,  Detroit  2,  Mich. 
TRinity  5-5600 

Central:  Suite  1  154,  Merchandise  Mart  Plaza 
Chicago,  III.,  WHitehall  4-2900 
West:  6355  E.  Washington  Blvd. 

Los  Angeles,  Calif.,  RAymond  3-8361 

Gov’t:  224  N.  Wilkinson  St.,  Dayton,  Ohio 
BAIdwin  6-2366 

1625  “K"  St.,  N.W.,  Washington,  D.C. 
District  7-1  260 

ALSO  AVAILABLEAT  YOUR  LOCAL 
RCA  SEMICONDUCTOR  DISTRIBUTOR 


RADIO  CORPORATION  OF  AMERICA 

SEMICONDUCTOR  &  MATERIALS  DIVISION  •  SOMERVILLE,  N.  J. 
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inal-neulron  cros?  sections  of  50  coin- 
nionlv  available  elements;  succeeding 
ones  give  various  physical  and  ther¬ 
mal  properties  of  uranium,  uranium 
alloys,  thorium,  plutonium,  ceramics, 
zirconium  and  zircaloy-2,  aluminum, 
stainless  steel,  graphite  and  other 
high-temperature  materials. 

The  booklet  is  available  for  Sl.OO 
per  copy  from  Sylvania-Corning 
Nuclear  Corporation,  Bayside,  Long 
Island,  New  York. 

•  •  • 

Air  Materiel  Command,  Wright- 
Fatterson  Air  Force  Base,  Ohio,  has 
announced  the  publication  of  an  addi¬ 
tional  104  descriptions  of  items  for 
the  Technical  Information  File  of 
ground  support  equipment. 

Published  as  a  looseleaf  document, 
the  descriptions  are  mainly  of  items 
with  a  minimum  cost  of  $2,000  and 
supplement  147  descriptions  of  tech¬ 
nical  and  engineering  data  prepared 
and  furnished  to  contractors  last  June 
by  the  Air  Force.  Purpose  of  the  file 
is  to  present  items  of  ground  support 
equipment  which  are  in  the  Air  Force 
inventory  ,  or  in  development  for  Air 
Force  use.  to  designers  concerned 
with  ground  support  equipment 
needed  for  new'  weapon  systems.  In 
this  way.  AMC  hopes  to  eliminate 
duplication  of  developments  of  new 
equipment.  Contractors  furnished 
with  this  information  file  will  be  able 
to  pick  out  needed  support  items  that 
will  suffice  for  the  new  weapon  sys¬ 
tem  in  which  they  are  involved. 

According  to  Colonel  C.  N.  Howze. 
who  heads  AMC’s  Cataloging  and 
Standardization  Division,  “We  have 
had  full  cooperation  of  industry  in 
establishing  this  file.  We  have  worked 
with  Aerospace  Industries  Associa¬ 
tion,  National  Security  Industrial  As¬ 
sociation,  Electronic  Industries  As¬ 
sociation  and  the  Society  of  Auto¬ 
motive  Engineers.  They  have  con¬ 
tributed  fully  of  their  time  and  ex¬ 
cellent  abilities  to  help  in  this  project. 
Now  it  is  up  to  the  contractors  to 
make  full  use  of  the  product,  for  the 
mutual  benefit  of  the  Air  Force,  in¬ 
dustry  and  the  taxpayers.” 


The  1959  Registry  of  Public  Safety 
Radio  Systems  lists  systems  operated 
bv  municipal,  county,  state,  zone  and 
interzone  police,  fire  departments, 
highway  departments,  forestry'  con¬ 
servation  and  special  emergency  or¬ 
ganizations.  The  publication  also  in¬ 
cludes  listings  for  the  neyv  local  gov¬ 
ernment  service. 

Part  I  lists  the  systems  by  names 
of  tbe  licensees,  showing  the  addresses 


of  the  control  points,  frequencies, 
call  letters,  number  of  mobile  units 
authorized  and  make  of  e(|ui[)menl 
used.  Part  2  lists  the  stations  by  f»p- 
erating  frequencies. 

Copies  of  the  publication  are  avail¬ 
able  at  $4.00  per  copy  from  Com¬ 
munication  Engineering  Book  Co., 
Radio  Hill,  Monterey,  Massachusetts. 


The  Third  International  Conference 
on  Medical  Electronics  to  be  held  in 
London  has  been  scheduled  for  Julv 
!%(). 

The  Conference,  sponsored  by  the 
Electronics  and  Communications  Sec¬ 
tion  of  the  Institution  of  Electrical 
Engineers  in  association  with  the  In¬ 
ternational  Federation  for  Medical 
Electronics,  will  bring  together  mem¬ 
bers  of  the  medical  and  electrical  en¬ 
gineering  profession.  General  ses¬ 
sions  are  planned  to  enable  medical 
j)ractitioners  and  electrical  engineers 
to  increase  their  background  knowl¬ 
edge  in  the  field  of  medical  electron¬ 
ics.  Specialist  sessions  yvill  be  held 
for  those  engaged  in  medical  elec¬ 
tronics  yvork  enabling  them  to  present 
papers  on  the  latest  developments  and 
to  discuss  particular  problems  in 
greater  detail. 

Organization  of  an  International 
Scientific  Exhibition  on  Medical  Elec¬ 
tronics  in  conjunction  with  the  Con¬ 
ference  is  also  included  in  present 
plans. 

•  •  • 

Frank  A.  Halden  and  his  co-workers 

in  the  Ceremics  Technology  Group  of 
the  Stanford  Research  Institute  have 
developed  a  new  process  for  the  prep¬ 
aration  of  a  high  temperature  semi¬ 
conductor.  The  process  consists  of 
a  method  to  produce  high-purity,  sin¬ 
gle  crystals  of  silicon  carbide. 

Present  transistors  employ  ger¬ 
manium  or  silicon  as  a  semiconduct¬ 
ing  element  and  they  are  limited  to 
maximum  operating  temperatures  of 
approximately  190  to  450°  Fahren¬ 
heit.  Temperatures  beyond  this  range 
cause  the  transistors  to  conduct  bv 
heat  energy.  Silicon  carbide  when 
produced  as  single,  high-purity  crys¬ 
tals,  promises  to  operate  at  much 
higher  temperatures — up  to  around 
1P,00°F. 

Silicon  and  germanium  crystals 
are  usually  groyvn  bv  slow  crystaliza- 
tion  of  the  melted  compound  onto  a 
seed  crystal.  Silicon  carbide,  how¬ 
ever,  does  not  melt  at  ordinary  pres¬ 
sures  but  vaporizes  and  decomposes 
instead.  A  solution  to  the  problem 
yvas  suggested  about  two  y  ears  ago  by 
Nobel  laureate  William  Shockley 
when  he  proposed  that  silicon  car¬ 


bide  crystals  might  be  groyvfi  from 
solution  in  alloy  melts. 

I  sing  tins  idea,  Halden  put  the 
theory  into  practice.  His  yvork  was 
done  under  initial  subcontract  from 
the  Sbockley  Transistor  Corp.  yvbo, 
in  turn,  yvas  contracted  by  the  Bureau 
of  Ships.  I  sing  a  modification  of 
a  standard  crystal-pulling  furnace,  he 
melts  pure  silicon  in  a  carbon  rece})- 
tacle.  The  carbon  of  the  crucible  dif¬ 
fuses  into  molten  silicon  and  saturates 
the  solution.  A  “cool  spot”  is  then 
produced  in  one  area  of  the  solution 
by  careful  temperature  control.  The 
result  is  a  localized  area  of  super¬ 
saturated  solution  from  which  silicon 
carbide  crystals  can  be  groyvn. 

The  crystals  ])roduced  so  far  are 
too  small  to  be  commercially  usable. 
However,  tbe  process  appears  suf¬ 
ficiently  promising  that  the  Electronic 
Warfare  and  Parts  Branch  of  the 
Bureau  of  Ships  has  contracted  for 
funds  to  extend  the  yvork  another 
year. 

When  perfected,  the  new  crystals 
should  open  a  yvhole  new  field  of 
uses  for  semiconductors.  For  exam¬ 
ple,  they  may  be  applicable  not  only 
in  situations  where  the  environment 
itself  is  hot.  such  as  in  missiles,  but 
also  in  com|)lex  electronic  e(|uipment 
or  other  devices  yvhere  the  extremely 
small  size  of  the  components  creates 
a  problem  of  heat  dissipation. 


A  radio-teleprinter  for  special  use 
on  radio  circuits  where  interference 
is  likel  y  to  be  encountered  has  l>een 
designed  by  the  Electronics  Division 
of  the  Ateliers  De  Constructions  fdec- 
triques  I)e  Charleroi,  (diarleroi.  Bel¬ 
gium. 

The  instrument  which  provides 
protection  against  signal  distortion, 
interference,  slow,  rapid  and  selec¬ 
tive  fading,  may  be  connected  to  any 
type  of  radio  telephone  transmitter 
or  receiver.  Each  letter,  sign  or 
movement  is  transmitted  by  means 
of  tw'o  consecutive  audio  frequency 
alternating  currents.  Twelve  basic 
frequencies  between  406  and  586 
cycles  are  employed  which  are  di¬ 
vided  into  two  separate  groups:  the 
first  of  eight  and  the  second  of  four 
frequencies.  As  each  freouencv  of 
the  first  group  may  be  folbiwed  by 
any  one  of  the  frequencies  of  the 
seco  nd  group,  32  different  combina¬ 
tions  are  obtained. 

Each  of  tbe  twelve  alternating  cur¬ 
rents  is  generated  by  an  electro¬ 
magnetic  oscillator  of  the  vibrating 
reed  type,  two  of  these  oscillators  be¬ 
ing  selected  by  the  keyboard  for  the 
transmission  of  each  letter.  The  out¬ 
put  voltages  of  the  oscillators  are  fed 
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Bulova  advances  high  acuity 


In  both  opto-meclianics  and  electronics,  Bulova  is  enhancing  the  state  of  the  art. 
Bulova  designs  are  improving  acuity.  Bulova  electronics  are  simplifying  readout 
devices.  Bulova  advanced  precision  production  and  assembly  techniques  are 
assuring  more  accurate  Instruments  capable  of  withstanding  higher  adverse  envi¬ 
ronmental  conditions. 

This  proven  capability —from  conception  to  manufacture— stands  ready  to  support 
your  efforts. 

Experience  in  precision  design  and  manufacture  is  the  Bulova  tradition —  the 
Bulova  capability— it  has  been  for  over  80  years.  For  more  information  write— 

Industrial  &  Defense  Sales,  02-10  Woodside  Avenue,  Woodside  77,  N.Y, 
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through  an  amplifier  which  provides 
an  output  power  adjustable  from  zero 
to  3  mw  into  a  600  ohm  line. 

The  signal  arriving  at  the  receiving 
machine  is  amplified  to  a  level  suffi¬ 
cient  to  operate  the  selector  mecha¬ 
nism  which  comprises  twelve  reeds, 
free  to  vibrate  in  the  field  of  an  elec¬ 
tromagnet.  Each  reed  is  tuned  to  a 
frequency  corresponding  to  that  of 
one  of  the  transmission  oscillators. 
These  selector  reeds  are  fitted  with 
contacts  which  are  connected  in  a 
well  defiiu‘d  order  to  the  grids  of  five 
thyratrons.  The  anode  circuit  of  each 
thyratron  contains  a  selection  elec¬ 
tromagnet  which  controls  one  of  the 
code  bars  of  a  printing  mechanism 
similar  to  that  of  a  five-nut  teleprin¬ 
ter.  rhe  use  of  only  two  signals  in 
{dace  of  the  seven  of  the  five  unit 
system  enables  the  length  of  each  ele¬ 
mentary  signal  to  he  increased  to  75 
milliseconds.  As  the  selectors  are  ad¬ 
justed  to  operate  after  a  signal  dura¬ 
tion  of  30  milliseconds,  the  safet\ 
margin  is  therefore  45  milliseconds 
with  the  result  that  interference 
pulses  of  any  amplitude  do  not  intro¬ 
duce  any  error  into  the  received  text 
provided  that  their  duration  does  not 
exceed  30  milliseconds.  This  applies 
to  rapid  fading. 

•  •  • 

MARS  SS6  Net  has  scheduled  the 

following  speakers  for  Januarv: 
January  6:  “The  ATOMICHRON,’* 
by  Philip  Heath.  Manager,  Field 
Service  Engineering  Department. 
National  Co.,  Inc. 

Januarv  13:  “Antenna  Multi-Cou¬ 
pler,”  by  Carl  G.  Southeimer,  Exec- 
utive  Vice  President,  CGS  Labora¬ 
tories. 

January  20:  “Television  and  the  Am¬ 
ateur  Operator,”  by  Gregory  G. 
Lentzakis,  Chief  Instructor  TV 
Course,  Radio  Division.  I  SASCS. 
Fort  Monmouth. 

January  27:  “Basics  and  Applications 
of  Re-enforced  Plastics  in  Commu¬ 
nications  Products,”  by  Walter  H. 
Greenberg.  Director  of  Research 
and  J.  Harvey  McCoy,  Staff  Engi¬ 
neer,  Riverside  Plastics  Corpora¬ 
tion. 

The  First  U.  S.  Army  MARS  SSB 
Technical  Net  can  be  heard  each 
Wednesday  evening  at  9:00  P.M.  EST 
on  1030  kc  upper  sideband. 

•  •  • 

A  second  large-scale  electronic  data 
acquisition  system  is  being  construc¬ 
ted  by  the  Beltsville,  Md.  division  of 
Minneapolis-Honey  w  ell  Regulator 
Company  for  use  in  high-speed  proc- 
essing  of  rocket  engine  tests  informa¬ 
tion. 

The  system  will  be  installed  at  the 


Bacchus,  Utah  rocket  j)ropellant  plant 
at  Hercules  J\)wder  Company,  which 
is  developing  a  third-stage  engine  for 
the  solid-fuel  Air  Force  ICBM,  Min- 
uteman. 

The  system  will  monitor  and  re¬ 
cord  at  high-speed  such  variables  as 
temperature,  pressure,  force,  strain 
and  vibration  during  static  firing  of 
solid  fuel  rocket  motors  and  process 
this  data  for  analysis  b)  computers 
and  other  devices.  The  system  will 
include  two  transistorized  digital  data 
recorder-transcribers,  six  magnetic 
tape  recorder-reproducers,  three  di¬ 
rect-writing  oscillographs,  a  wave 
analyzer,  a  tape  loop  transport,  and 
a  control  console. 

As  many  as  120  measurements  of 
variables  can  be  made  simultaneously, 
the  company  said.  Each  of  the  digital 
data  recorder-transcribers  can  handle 
as  many  as  10,000  items  of  test  data 
per  second. 

Another  data  acquisition  system 
is  nearing  completion  at  the  Belts¬ 
ville  division  and  will  be  installed  in 
the  Navy-owned  Allegheny  Ballistics 
Laboratory  at  Pinto,  W.  Virginia. 

•  •  • 

The  United  States  Patent  Office 

has  published  a  new  information  pam¬ 
phlet  designated  Patents  and  Inven¬ 
tions — An  Information  Aid  for  In¬ 
ventors.  The  pamphlet  contains  basic 
information  as  to  patenting  and  patent 
procedures,  and  related  information 
which  may  prove  helpful  in  the  devel¬ 
opment  and  marketing  of  inventions. 

Copies  are  available  through  the 
Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Wash¬ 
ington,  D.  C.,  at  a  price  of  15  cents 
per  copy — SI  1.25  per  100  copies  in 
larger  lots — and  the  Department  of 
Commerce  Field  Service  Offices  in 
cities  where  such  offices  exist. 

•  •  • 

A  4-page  folder,  containing  techni¬ 
cal  information  on  the  X-ray  diffrac¬ 
tion  method  used  for  tracing  fire 
sources,  is  available  from  the  Instru¬ 
ments  Division,  Philips  Electronics, 
Inc.,  750  South  Fulton  Avenue,  Mount 
Vernon,  N.Y. 

Illustrated  with  twelve  diffraction 
films  covering  copper  and  aluminum 
conductors,  the  bulletin  illustrates 
how'  X-ray  patterns  differentiate  be¬ 
tween  identical  wires  which  have  en¬ 
dured  various  heat  conditions. 

•  •  • 

The  Comptometer  Corporation  of 

Chicago,  Ill.,  is  manufacturing  in¬ 
struments  designated  Elect  rowr  iter 
Communication  Systems. 

The  Electrowriter  instruments  are 
designed  to  transmit  graphic  intelli¬ 
gence,  such  as  handwriting  or  sketch¬ 


ing,  over  any  standard  telephone  cir¬ 
cuit  of  reasonable  quality,  regardless 
of  distance.  The  transmission  will 
pass  through  either  military  or  com¬ 
mercial  telet)hone  systems,  both  man¬ 
ual  or  dial,  and  is  also  at)plicable  on 
appropriate  radio  circuits. 

The  Model  88-T  Transmitter  trans¬ 
mits  messages  by  writing  them  on  pa- 
per  by  means  of  a  ball  point  pen 
which  is  permanently  attached.  The 
Model  88-R  Receiver  uses  a  capillary 
tvpe  pen  to  record  the  intelligence 
with  ink.  Untreated  paper  is  used 
and  is  available  plain  or  with  form 
printing,  in  rolls  or  fanfolded.  For 
special  scientific  or  military  applica¬ 
tions  where  the  use  of  ink  may  be  im¬ 
practical,  treated  paper  and  dry 
stylus  can  be  made  available.  In  the 
Model  88-C  Transceiver,  where  the 
same  pen  arm  is  used  for  transmit¬ 
ting  and  receiving,  a  magnetized 
stylus  is  attached  to  the  pen  when 
transmitting.  This  stylus  is  detached 
and  returned  to  its  holder  after  each 
transmission.  The  Model  88  ecfuit)- 
ment  is  transistorized  and  self-con¬ 
tained.  It  can  be  sup|)lied  with  either 
a  friction  paper  feed  roll  or  one 
equipped  with  sprocket  pins,  which 
permits  the  use  of  printed  forms. 

The  company  believes  the  instru¬ 
ments  will  have  application  in  Held 
Army  use,  shipboard  use.  inter-office 
communication,  communications  be¬ 
tween  various  headquarters  and  com¬ 
mands  and  virtually  any  other  situa¬ 
tion  where  telephone  communication 
is  presently  employed. 

•  •  • 

Sound  and  Vision  as  a  Tool  was  the 
theme  of  the  1959  Industrial  Film 
and  Audio-Visual  Exhibition  in  which 
AFCEA  and  some  80  manufacturers 
and  service  organizations  in  the 
audio-visual  field  from  all  parts  of  the 
country  participated,  ("ommercial  ex¬ 
hibits  extended  over  30,(K)0  s(juare 
feet  of  space  on  two  floors  at  the  New 
York  Trade  Show'  Building.  They 
covered  the  full  range  of  audio-visual 
aids  and  accessories  now  in  increas¬ 
ingly  w  ide  use  in  business  and  indus¬ 
try,  in  education,  religious  instruc¬ 
tion,  civic  and  welfare  training  ])ro- 
grams,  as  well  as  in  medical  and 
health  work  of  various  kinds. 

Increases  of  as  much  as  35^  in 
the  1959  sales  volume  in  their  al¬ 
ready  booming  $250,000,000  audio¬ 
visual  e(juipment  and  services  indus- 
trv  were  predicted  by  exhibitors  at 
this  show.  Herbert  Rosen,  President 
of  Industrial  Exhibitions,  Inc.,  re¬ 
ported,  “Great  optimism  for  business 
prospects  for  the  remainder  of  the 
year  and  for  next  prevails  through¬ 
out  the  industrv.  Our  exhibitors  now’ 
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KleinSchmidt  teletypewriter  equipment 

at  substatf 


From  standard  page  printers  to  electronic  switching  systems,  Klelnschmidt 
offers  industry  the  most  complete  quality  line  ^  at  lower  leasing  costs 


Kleinschmidt  is  a  basic  manufacturer  of  teletype¬ 
writer  equipment  for  private  wire  systems.  Now 
commercial  users  can  effect  significant  savings 
over  present  common  carrier  rates  by  leasing  di¬ 
rectly  from  Kleinschmidt.  This  equipment  has 
been  proved  superior  in  quality  and  reliability 
with  the  U.S.  Army  Signal  Corps  for  over  a 


decade.  Kleinschmidt  is  the  world  pioneer  in  the 
development  and  design  of  teleprinted  systems 
for  communication,  data  processing  and  produc¬ 
tion  control  applications.  All  Kleinschmidt  prod¬ 
ucts  have  the  nationwide  service  facilities  of 
Smith -Corona  Marchant  Inc. 

Call  or  write,  now,  for  complete  information. 


KLEINSCHMIDT® 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC,,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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realize,  and  are  gearing  their  produc¬ 
tion  plans  accordingly,  that  merchan¬ 
dising  experts,  training  directors  in 
industry,  leaders  in  education  and 
in  religious  and  social  welfare  agen¬ 
cies  generally  are  only  beginning  to 
appreciate  and  to  utilize  the  effec¬ 
tiveness  and  economy  possible  in 
their  various  activities  through  the 
use  of  new  audio-visual  tools  and  ac¬ 
cessories.” 

•  •  • 

A  magnetic  pinch  plasma  engine 

conceived  for  propelling  interplane¬ 
tary  space  ships  is  seen  as  having  “a 
far  more  immediate  purpose”  in  con¬ 
trolling  satellites. 

Alfred  Kunen,  manager  of  the 
plasma  propulsion  project  at  Repub¬ 
lic  Aviation  Corp.,  Farmingdale,  L.I.. 
reports  the  low  fueled  engine  could 
be  used  to  power  satellites  after  they 
have  attained  orbit. 

With  a  low-powered  engine  to  take 
over  in  orbit,  a  satellite  could  pre¬ 
vent  tumbling  over  itself,  which  inte- 
feres  with  its  ability  to  send  and  re¬ 
ceive  messages  and  to  take  pictures. 
Also,  the  vehicle  could  stay  in  orbit 
longer  by  overcoming  the  dragging 
force  by  particles  encountered  in  out¬ 
er  space.  Such  particles  slow'  satellites 
and  bring  them  down  into  the  Earth’s 
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gravitational  pull.  The  engine  would 
also  allow  a  satellite  to  change  its 
own  orbit  and  thus  compensate  for 
inaccuracies  in  the  original  firing  or 
to  move  subsequently  to  a  different 
latitude  for  reconnaissance  purpose?. 

The  engine  uses  a  hot  gas  for  fuel 
and  turns  it  into  a  plasma — a  fourth 
state  of  matter  evolving  from  gases  in 
which  the  molecules  are  broken  into 
electrons  and  positive  ions. 

An  electrical  current  is  shot  into 
the  engine’s  compression  chamber. 
This  current  reacts  on  the  hot  gas 
fuel,  causing  it  to  change  into  a  plas¬ 
ma  state.  The  current  of  electricity 
then  passes  around  the  electrically 
conductive  plasma,  setting  up  a  cylin¬ 
drical  magnetic  field.  This  magnetic 
cylinder  pinches  the  plasma  into  a 
tiny  area  so  designed  that  it  shoots 
out  the  rear  at  very  high  velocities. 
According  to  the  company,  the  first 
experimental  engine  generated  an 
estimated  thrust  of  8,000  pounds  for 
a  period  of  one  microsecond. 

For  interplanetary  propulsion,  the 
plasma  engine  would  be  the  power 
unit  of  a  space  ship  after  it  had  at¬ 
tained  orbit  around  the  Earth.  It 
would  then  propel  the  craft  out  of 
orbit  into  an  interplanetary  flight 
path,  operating  only  intermittently  to 
keep  the  ship  on  its  proper  path. 

•  •  • 

The  National  Bureau  of  Standards 

has  designed  and  built  a  compact  ap¬ 
paratus  for  generating  high  pressures 
to  make  possible  determinations  of 
the  properties  of  materials  at  high 
temperatures.  The  objectives  are  to 
establish  fixed  points  on  the  pressure 
scale  and  to  devise  improved  pressure 
measurement  techniques. 

Designed  by  E.  C.  Lloyd.  V.  C. 
Hutton,  and  I).  P.  Johnson,  the  ap- 
|)aratus  produces  pressures  of  KK).- 
000  atm  and  above  by  the  application 
of  force  against  each  face  of  a  ^  •!»  inc  h 
regular  tetrahedron  of  pyro})hyllite 
(hydrous  aluminum  silicate). 

Other  devices  for  a  similar  purpose 
have  been  made  with  4  independent 
hydraulic  rams  to  apply  forces  to 
the  faces  of  a  tetrahydron.  The  F^u- 
reau  design,  however,  consists  of  an 
assembly  in  which  external  force  is 
applied  to  only  1  of  4  anvils,  with 
wedge  reaction  forces  acting  on  the 
remaining  3  anvils.  Because  only  one 
external  force  is  needed  to  operate  it. 
the  apparatus  can  be  used  in  a  con¬ 
ventional  hydraulic  press.  The  ap-. 
paratus  has  a  diameter  of  only  eight 
inches  at  its  lower  bolster. 

While  a  specimen  is  under  high 
})ressure,  4  electrical  connections 
through  the  anvils  permit  resistance 
heating  of  the  specimen  and  meas¬ 


urement  of  its  temperature  and  elec¬ 
trical  resistance.  Other  advantages 
of  the  apparatus  are  easy  manipula¬ 
tion  and  alignment  of  the  anvils,  and 
rapid  assembly  and  disassembly. 

When  the  apparatus  is  used  to 
study  resistance  changes  with  pres¬ 
sure  a  specimen  is  first  inserted  in  a 
hole  drilled  from  edge  to  edge  of  the 
tetrahedron.  Pieces  of  silver  foil  are 
placed  in  contact  with  each  end  of 
the  specimen  and  bent  to  give  an  ex¬ 
posed  surface  to  each  of  the  anvil 
faces.  Thus,  one  end  of  each  foil  is 
in  position  to  make  electrical  contact 
with  one  anvil.  The  remaining  notches 
in  the  edges  of  the  tetrahedron  are 
then  filled  with  prisms  of  pyrophillite 
and  the  tetrahedral  assembly  is  ready 
for  an  experiment.  This  arrangement 
makes  available  an  electrical  lead  via 
each  of  the  4  anvils.  Thus,  a  4-lead 
circuit  can  be  used  for  resistance 
measurements  during  studies  of 
changes  in  electrical  resistance  with 
increasing  pressure. 

Measurements  of  relative  resistance 
with  pressure  have  been  made  with 
specimens  of  antimony,  barium  and 
bismuth.  The  results  have  shown  good 
agreement  with  the  work  of  other 
investigators.  Values  of  ram  forces 
required  to  reach  the  first  resistance 
transitions  of  barium  and  bismuth 
have  indicated  that  approximately 
10%  of  the  total  applied  force  is  lost 
to  gasket  forces  and  to  the  internal 
friction  of  pyrophyllite. 

It  is  hoped  that  further  work  will 
enable  the  National  Bureau  of  Stand¬ 
ards  to  determine  more  accurately 
the  pressures  at  which  there  are 
changes  in  electrical  resistance, 
changes  of  state,  and  polymorphic 
crystalline  transitions  in  certain 
materials.  The  properties  of  these 
materials  could  then  be  used  to  define 
fixed  pressure  points  useful  in  pres¬ 
sure  calibrations,  in  much  the  same 
way  that  freezing  points  of  certain 
materials  are  used  to  define  the  In¬ 
ternational  Tenijjerature  Scale. 

•  •  • 

An  antenna  test  range  extending 
more  than  3()(K)  feet  between  receiver 
and  transmitter  location,  recently  was 
put  into  operation  l)y  the  Technical 
Appliance  Corporation.  (TACO)  of 
Sherburne,  New*  York.  I  he  new  fa- 
(  ility  is  located  on  two  hills,  approxi¬ 
mately  300  feet  in  elevation  above  a 
valley  separating  the  hills.  Test  trans¬ 
missions  across  the  valley  are  elec¬ 
tronically  clean,  showing  a  minimum 
of  reflected,  or  delayed  signals. 

Transmitting,  receiving  and  meas¬ 
uring  e(|uipment  is  available  for  all 
frequencies  from  VHF  up  through 
X-band  region.  Facilities  at  the  site 
include  a  blockhouse  at  the  trans- 


76 


SIGNAL.  DECEMBER.  1959 
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a  facsimile  chart  recordet 


HEAD  ABILITY: 

'^riie  clarity  aiul  slia 
“\\  eatlierfax”  is  unequalled  hy 
direct  facsimile  recording. 
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“dry'’  electro-sensitive  low  cost  paper  not 
affected  by  light,  heat  or  unusual  storage 
conditions.  Automatic  in  operation.  It  will 
record  a  total  of  5  days  continuously,  unat¬ 
tended,  with  resulting  saving  in  both  mate¬ 
rial  cost  and  personnel  time. 


A  portion  of  the  mop  in  actual  size  showing 
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BELI ABILITY  OF  MANLI ACTLBE: 

Dependability  of  performance  has 
always  been  a  feature  of  Times  Facsimile 
equipment  from  a  “Top  Hat”  Tube  Retainer 
to  “\\  eatherfax.”  Experienced  engineering 
and  excellence  of  material  and  workman¬ 
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miller  for  housing  ihe  eleclronic 
equipmenl,  lesl  anlenna  lowers  al 
l)olh  ihe  Iransmiller  and  receiver 
siles,  and  a  lar^e  field  lahoralory  ad- 
jacenl  lo  ihe  receiving  sile.  The  field 
lahoralory  houses  complele  measur¬ 
ing  facililies,  as  well  as  engineering 
field  offices  and  conference  rooms. 

Mechanical  facililies  al  ihe  receiv¬ 
ing  slalion  jiermil  complele  field  per¬ 
formance  lesls  of  anlennas  ranging 
in  size  lo  60  feel  in  diameler  with 
present  test  equipment.  Larger  sizes 
can  he  accommodated  through  modifi¬ 
cation  and  extension  of  present  equip¬ 
ment. 

•  •  • 

Miniaturization  through  employ¬ 
ment  of  solid  state  design,  miniatur¬ 
ized  components  and  repacking  tech¬ 
niques  has  resulted  in  two  new  special 
purpose  receivers.  Tvpes  1905  and 
1906. 

Developed  hy  the  Nems-Clarke 
Company,  a  division  of  Vitro  Cor¬ 
poration  of  America,  the  receivers 
are  less  than  half  the  size  of  standard 
rack  mounting  with  panels  19  inches 
wide  hy  .‘D  o  inches  high  hy  a  maxi¬ 
mum  of  1.5  inches  deep.  The  com- 
j)any  also  states  a  weight  reduction  of 
approximately  .509^  is  realized.  The 
receivers  have  a  frequency  range  cov¬ 
erage  of  .50  to  260  megac\cles.  Two 
hands  are  employed;  one  of  30  to 
60  megacycles  and  the  other  from 
60  to  260  megacycles.  Type  1905 
reception  is  AM  and  CW  and  Type 
1906  reception  is  PM.  AM  and  CW. 

•  •  • 

A  new,  self-powered  transistor 
checker  is  being  manufactured  hv 
Seco  Manufacturing  Company  of 
Minneapolis.  Minnesota. 

The  portable  Seco  Model  100  tests 
a  wide  range  of  transistor  tvpes  in¬ 
cluding:  small  signal;  “drift'’  tvpes: 
medium  power  types:  and  power 
types.  The  unit  provides  a  quick, 
positive  check  for  “opens,”  shorts 
and  gain,  and  in  addition,  auto- 
maticallv  identifies  and  checks  PIVP 
and  NPN  models.  The  company  re¬ 
ports  that  only  one  test  needs  to  he 
made — the  CO  GO  test.  If  de¬ 
sired.  the  control  knob  can  he  varied, 
then  hy  noting  the  dial  reading  on 
gain  merit,  similar  trajisistor  t\{)es 
can  he  effectively  matched.  Tran- 
sistors  under  test  are  plugged  into 
the  unit,  or  clipped  into  the  circuit 
with  alligator  clips  mounted  to  self¬ 
storing  external  leads.  Visual  indi¬ 
cation  of  the  outf)ut  signal  is  the  end 
result  of  dynamic  current  gain  in  an 
operating  circuit.  The  existing  dv- 
namic  distribution  of  leakage  is  auto- 
matically  taken  into  consideration  hv 
the  unit  when  testing  and  further 


leakage  tests  are  unnecessary.  The 
unit  utilizes  collector  currents  from 
5  ma.  on  small  transistors  to  .50  ma. 
or  more,  on  power  types.  I'he  unit  is 
also  equipped  with  jacks  to  permit 
the  use  of  an  ACVM,  scope,  or  au- 
dio/visual  amplifier  as  output  indi¬ 
cators  for  making  sensitive  noise 
tests;  studying  dynamic  leakage  dis¬ 
tribution,  or  waveform  inspection. 

•  •  • 

The  creation  of  information  scien¬ 
tists  or  information  researchers  on 
the  same  corporate  levels  as  technical 
scientists  and  researchers  has  been 
proposed  hy  John  C.  Green,  Director 
of  the  Office  of  Technical  Services, 
I  .  S.  Department  of  Commerce. 

Add  ressing  the  15th  Annual  Na¬ 
tional  Electronics  Conference  meet¬ 
ing  in  the  Hotel  Sherman,  Chicago, 
\Ir.  Green  explained  these  informa¬ 
tion  scientists  would  have  central  re¬ 
sponsibility  for  seeing  that  all  infor¬ 
mation  from  all  sources  promptly 
reaches  the  people  who  could  use  it. 

Speaking  on  “Technical  Informa¬ 
tion — A  World-Wide  Explosion,”  he 
pointed  out  that  the  Russians  are 
producing  abstracts  of  technical  ar¬ 
ticles  from  around  the  world  within 
four  to  seven  months.  Although  we 
are  keeping  pace.  Mr.  Green  pointed 
out  that  American  industry  is  not  yet 
“mining  its  information  resources” 
effectively. 

Mr.  Green  suggests  more  license 
arrangements  that  would  permit  sev¬ 
eral  companies,  large  and  small,  to 
pool  their  research  findings.  Sec- 
condly,  he  suggests  more  thorough 
use  of  re|)orts  being  issued  by  Eed- 
eral  Government  Agencies.  M  r.  Green 
pointed  out  that  1  ()()()  such  reports 
are  issued  monthly  and  these  could 
represent  a  tangible  return  of  lax  dol¬ 
lars  to  anvone  who  would  use  tlnmi. 

•  •  • 

A  dual-beam  oscilloscope,  devel- 
oj)ed  b\  Allen  R.  DuMont  I  labora¬ 
tories.  Inc..  Glifton.  N.  J..  employs  a 
multi-gun  cathode-ra\  tube  rather 
than  an  electronic  switch  f)r  beam 
splitting. 

J  he  DuMont  111  oscilloscope  is 
capable  of  displaving  X-Y  plots  and 
simultaneouslv  displaying  the  \  or 
\  signal  against  time.  Because  the 
calibrated  sweep  is  generated  at  a 
high  level,  it  can  be  f(*d  diref  tlv  into 
tbe  horizontal  deflection  |)lates  with¬ 
out  amplification.  It  is  therefore  pos¬ 
sible  to  use  one  gun  of  tbe  dual-beam 
cathode-rav  tube  as  a  single  beam 
oscilloscope  having  identical  ampli¬ 
fiers.  each  amplifier  ha\  ing  one  milli- 
\<)lt  full-scale  sensitivitv.  while  either 
the  X  or  5  input  of  this  displav  can 


be  simultaneously  presented  against 
time  on  the  other  channel. 

A  switching  arrangement  on  the 
front  i)anel  develops  nine  major 
modes  of  display,  and,  by  introduc¬ 
ing  Z-axis  modulation,  27  additional 
displav  modes  are  possible. 


Photoprogress 


Lunik  III  has  transmitted  photo¬ 
graphs  of  the  Moon  to  Earth  via  tele- 
vision  over  distances  of  up  to  290,0(M) 
miles.  Among  the  pictures  were  shots 
of  the  hidden  side  of  the  Moon  which 
revealed  far  fewer  landmarks  than 
exist  on  the  face  seen  from  F'.arth. 

The  Soviet  news  agency,  Ta\SS.  in 
an  official  announcement,  said  photo- 
gra[)hic  apparatus  aboard  the  rocket 
was  switched  on  at  6:30  a.^m.  Moscow 
time,  October  7.  and  took  pictures  for 
10  minutes.  At  the  time,  the  satellite 
was  from  37,300  to  43,500  miles  from 
the  Moon.  Processing  of  the  films. 
develoj)ing  and  fixing,  was  all  dofie 
automatically  on  board  the  satellite 
upon  radio  signal  from  Earth. 

According  to  Pravda.  the  Rus¬ 
sian  Gommunist  Part)  newspaper,  the 
photographs  were  taken  on  special  35 
millimeter  film  through  2  lenses  of 
2(M)  and  500  millimeter  focal  length, 
fine  lens  provided  an  over-all  picture 
of  the  Moon,  and  the  other  gave  a 
more  detailed  image. 

It  is  understood  the  I  nited  State-^. 
in  its  planned  Moon  shot,  will  use  an 
electronic  scanning  device  to  .send 
back  signals  from  winch  a  picture  can 
be  reconstructed. 


A  new  way  to  pinpoint  all  terrain 
features  reflecting  the  same  amount 
of  radar  radiation  was  described  be¬ 
fore  the  annual  convention  of  the 
Society  of  Photographic  Scientists 
and  Engineers  I SPSE I  by  Erank 
Scott  of  the  Goodyear  Aircraft  (5»rp.. 
Akron.  Ohio.  Speaking  in  Chicago. 
Scott  told  of  a  new^  photo-interpreta¬ 
tion  tool  called  image-density  isola¬ 
tion. 

Ihe  techni()ue  allows  scientists  to 
select  and  em})hasize  all  areas  in  a 
photograph  having  a  single  (!ensit\ 
or  “grayness.”  Areas  havimj  exactb 
the  same  shade  of  gray  miiiht  reprt'- 
se!it  such  things  as  a  single  rocket - 
flame  temperature  or  a  certain  terrain 
feature  on  a  radar  screen.  Scott  said. 

Scientists  often  use  a  densitometer 
to  deterr!iine  the  gray-level  in  a  |)ar- 
ticular  area  of  a  photoiiraph.  he  ex¬ 
plained.  But  the  sensitometer  can 
measure  only  a  relatively  small  pic¬ 
ture  area.  To  find  the  position  of  a 
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single  gray-level  throughout  the  })ie- 
ture  requires  numerous  time-consum¬ 
ing  readings.  The  new  method  gives 
a  [)icture  in  which  predetermined 
shades  of  gray,  corresponding  to  spec¬ 
ified  light  or  energy  levels  in  the 
original  photograph,  are  emphasized 
so  they  are  visible  to  the  naked  eye. 
Only  part  of  the  original  picture 
containing  the  density  areas  in  which 
researchers  are  interested  shows  up 
on  the  print  finally  used  for  evalua¬ 
tion,  Scott  said. 


Dr.  Harold  E.  Edgerton  and  Fred¬ 
erick  E.  Barstow  of  Edgertoti.  (ierme- 
shausen  and  Grier,  Inc.,  presented  a 
paper  on  multiflash  photography  be¬ 
fore  the  SPSE  convention. 

The  paper  outlined  modern  meth¬ 
ods  for  recording  the  path  of  a  bullet 
or  the  explosion  of  a  dynamite  cap  in 
successive  exj)osures  on  a  single  t)iece 
of  film. 

In  |)hologra|)hing  a  Uullet  in  flight, 
the  bullet  triggers  an  electronic  cir¬ 
cuit  wlien  it  passes  a  certain  point  in 
its  path.  Dr.  Edgerton  said.  The  cir¬ 
cuit  })ulses  a  flash  unit,  perhaps  once 
every  1  100,000  of  a  second,  as  the 
bullet  passes  the  camera  lens.  Each 
flash  gives  a  separate  picture  of  the 
speeding  bullet  on  a  single  piece  of 
film,  the  scientist  explained.  Bv  cor¬ 
rect  focusing  and  subject  lighting, 
the  shock  waves  produced  hv  the 
bullet  ean  also  he  photographed. 

The  researchers  also  discussed 
e(|uipment  and  special  electronic  cir¬ 
cuits  for  pulsinu  the  light  flaslies  arid 
controlling  flash  duration. 


Two  Kodak  scientists,  who  have 
been  doing  researcli  in  an  area  known 
to  the  microscope  experts  as  ‘"the  ob¬ 
ject  space.*'  have  written  a  paper  on 
their  findings  which  will  he  published 
in  The  Journal  of  the  Royal  Micro¬ 
scopical  Society. 

Roger  P.  Loveland  and  Bernard  M. 
Spinell,  Kodak  Research  Laboratories, 
concentrated  on  the  optics  involving 
the  small  space  where  specimens  are 
placed  in  order  to  he  viewed  through 
a  microscope.  The  scientists  studied 
the  effect  of  varied  thickness  in  cover 
glasses  on  the  microscope  image. 
Thev  checked  changes  in  refraction 
or  light-bending  that  come  with  vari¬ 
ations  of  refractive  index  and  tem¬ 
perature  of  the  oil  used  with  certain 
microscope  lenses.  ^Finally,  thev  set 
up  guiding  measuremcTits  to  help 
microscopists  gauge  with  new  accu¬ 
racy  the  effect  of  such  conq)onents  on 
what  tliey  see  through  their  instru¬ 
ments. 


Microscope  definition  is  often  a 
limiting  factor  in  certain  types  of  re¬ 
search.  TTie  Kodak  paper  is  expected 
to  he  useful  to  researchers  trying  to 
obtain  the  best  possible  definition 
from  their  microscopes. 


Two  new  photographic  films  of  par¬ 
ticular  interest  to  photoengravers  w  ere 
introduced  by  the  Du  Pont  Photo 
Products  Department  at  the  American 
Photoengravers  Association  Conven¬ 
tion  held  in  Dallas  last  October. 

"‘Cronar*’  Ortho  M  has  an  extremelv 
high  contrast,  wide  latitude  ortho- 
chromatic  emulsion  on  .004  polyester 
base.  It  has  an  emulsion  and  backing 
surface  treatment  that  minimizes  con¬ 
tact  printing  problems  caused  by 
\ewton’s  rings  and  trapped  air  bells. 
The  film  also  reduces  vacuum  draw¬ 
down  time  by  a  factor  of  three  and 
prevents  film  from  sticking  together 
when  tray-processing  multiple  sheets. 
The  all-purpose  film  can  be  used  to 
advantage  in  making  large-size  con¬ 
tacts:  exposing  pre-sensitized  litln)- 
graphic  plates;  in  exposing  smooth¬ 
surfaced  photo  engraving  plates;  iti 
printing  critical  contact  half-1  ones: 
in  making  flat  tints  b\  contact:  in 
making  high-light  masks,  and  in  j)h(j- 
totyj)ography. 

‘‘Cronar'’  Clear  Back  Ortho  film, 
also  on  .004  polyester  base,  is  a  high 
contrast,  orthochromatic  film  with  a 
low-density,  antihalation  coating  de¬ 
signed  to  permit  exposure  through 
the  film  base,  thus  providing  lateral 
reversal  of  image  directly  in  the  cam¬ 
era.  Like  Ortho  M,  Clear  Back  film 
has  a  special  surface  treatment  which 
virtuallv  eliminates  common  contact 
problems  and  prevents  film  ^sticking 
together.  When  exposed  on  emulsion 
side,  it  has  the  same  speed  as  stand¬ 
ard  high  contrast  film.  W  hen  exposed 
through  the  base,  it  recjuires  an  ex- 
])osure  increase  of  only  10  to  30  per¬ 
cent. 

Of  particular  value  to  photoen¬ 
gravers.  phototypesetters  and  makers 
of  deep-etch  plates.  Clear  Back  Ortho 
offers  these  advantages:  makes  lateral 
reversal  negatives  in  the  camera  in 
one  step;  because  of  sf)ecial  surface 
and  flexibility,  conforms  to  all  flat, 
curved  and  wrap-around  plates; 
makes  first-step  camera  negatives  for 
deep-etch  jjrocess;  is  free  from  static 
build-up,  and,  can  be  easily  spotted 
or  retouched.  The  company  states 
Clear  Back  is  well-suited  for  use  in 
phototN  pesetting  machines  and  in 
making  properly  oriented  camera  neg- 
ati\es  for  exposure  on  “Dycril*’  pho- 
topolymer  printing  ])lates. 


Names  in  the  News 


H.  MyrI  Stearns,  President  of  Var- 
ian  Associates,  has  been  elected  a 
Fellow  of  the  American  Association 
for  the  Advancement  of  Science. 

Louis  P.  Clark,  a  Vice  President  of 
Radiation,  Inc.,  has  been  appointed 
Manager  of  the  Florida  Division  of 
Radiation. 

Sidney  Weiser  has  been  named  Di¬ 
rector  of  Engineering  for  L  SI  Robo- 
(l\ne,  a  division  of  U.  S.  Industries. 
Inc.  Mr.  Weiser  was  Chief  Engineer 
at  I  SI  Robodyne. 

R.  C.  Fuller  has  been  elected  Vice 
President  and  Group  Executive  of 
Bendix  Aviation  Corp.  Mr.  Fuller 
will  continue  to  serve  as  General 
Manager  of  Bendix  Pacific  Division 
and  in  addition  will  supervise  Bendix 
(Computer  Division  and  Bendix  West 
(k)ast  marine  activities. 

Maj.  Gen.  Harry  Reichelderfer, 
USA  (Ret.)  has  been  named  Adrniiiis- 
trative  Vice  President  of  Southwest 
Research  Institute.  General  Reichel¬ 
derfer  previouslv  was  Assistant  Di¬ 
rector. 

Larry  Schwartz  has  beefi  named 
Chief  Ejigineer  of  Glenair.  Inc.  Mr. 
Schwartz  was  Experimental  Engineer 
with  Cannon  Electric  before  joining 
(denair. 

Roland  C.  Davies,  Editor  and  Pub¬ 
lisher  of  T elecommunications  Reports. 
successfully  underwent  an  operation 
recently. 

W.  M.  McFarland,  Executive  Vice 
President  and  Director  of  Hazeltine 
(k)rp.,  has  been  elected  President  of 
Hazeltine  Technical  Development 
("enter.  Inc.,  and  D.  M.  Stuart,  for¬ 
mer  head  f)f  the  Federal  Aviation 
Agency’s  Test  Development  and  Eval¬ 
uation  Center,  has  been  elected  Vice 
President  and  General  Manager.  Jen¬ 
nings  B.  Dow,  Director  and  President 
of  Hazeltine’s  Electronics  Division,  is 
the  new  President  of  Hazeltine  Re¬ 
search  Corp. 

Arthur  R.  Cristie  has  been  named 
Manager  of  The  Martin  Co.  Since 
1958  Mr.  Cristie  has  been  a  manage¬ 
ment  consultant. 

Paul  V.  Galvin,  Chairman  of  the 
Board  of  Motorola  Inc.,  died  recently. 
Mr.  (jalvin  founded  the  Galvin  Manu¬ 
facturing  (k).  in  1928.  llie  companx 
marketed  the  Motorola  car  radio  and 
later  took  Motorola  as  its  company 
name. 
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PHOTOGRAPHY  FOR  EFERYOyE, 
hr  Fritz  Henle  with  H,  M,  Kinzer,  The 
f  i  hi  tiff  Press,  ISew  York,  1959,  147 

pages,  $4,95, 

I*  l  it/  Henle  has  free-lanced  for  a 
good  many  American  and  European 
magazines.  A  major  part  of  his  suc¬ 
cess  as  a  photographer,  as  is  that  of 
any  photographer,  is  due  to  an  ability 
to  come  up  with  pictures  having  uni¬ 
versal  appeal.  This  ability  stems  from 
an  innate  interest  in  and  respect  for 
the  human  qualities  which  are  evident 
in  us  all  yet  frequently  masked  by  a 
thin  coat  of  superficial  modernity. 

Mr.  Henle  discusses  what  people 
like  about  a  good  jiicture;  what 
makes  pictures  good;  how  to  ap¬ 
proach  the  subject;  how'  to  photo¬ 
graph  children;  pictures  of  special 
interests:  making  a  picture  story;  pic¬ 
tures  at  night;  when  to  use  a  flash 
unit;  camera  techniques;  what  cam¬ 
era  to  buy;  one-minute  pictures; 
color  pictures  and  home  movies. 

Reproductions  of  127  photographs, 
S  in  color,  are  integrated  with  the 
text  to  show'  the  reader  how  Mr. 
Henle  carries  out  his  own  suggestions. 

The  hook  may  he  described  as  one 
for  the  person  primarily  interested 
in  the  end-})roduct  of  photography. — 
the  picture.  The  author  has  eliminated 
the  technical  discussion  found  in 
hooks  designed  for  the  jirofessional 
and  serious  amateur  photographers 
w  ho  are  interested  usually  in  the  cam¬ 
era.  how'  it  works,  lenses,  chemicals 
and  all  the  technical  aspects  of  the 
photography  jirocess.  Busy  parents 
who  want  good  pictures  of  their  chil¬ 
dren.  file  hobbyist  and  vacationer  will 
find  ibis  book  of  particular  value. 

COMM  AIM)  DECISIOISS,  by  the  Office 
of  the  Chief  of  Military  History,  De¬ 
partment  of  the  Army',  Harcourt, 
Brace  and  Company.  IS,  Y,.  1959,  481 
pages,  $5,95, 

In  this  book  twenty  (lucial  and 
controversial  (h'cisions  of  World  War 
II  are  examined  by  a  selected  group 
of  professional  historians. 

d  he  authors  do  not  speculate  about 
events  of  the  war  and  ofTer  little  in¬ 


terpretation  of  them,  file  publica¬ 
tion  is  a  compilation  of  facts  extracted 
from  official  military  documents  and 
combat  records.  The  only  opinions 
to  be  found  are  those  inherent  in  the 
facts  presented.  As  a  consequence, 
the  historians  who  have  contributed 
to  the  book  have  produced  a  frank 
and  objective  vii*w  of  important 
events  in  World  War  II  and  of  the 
complex  motivations  and  factors  that 
go  into  the  intricate  process  of  mili¬ 
tary  decision-making.  It  is  not,  how¬ 
ever.  and  is  not  intended  to  be.  a 
comprehensive  history  of  the  war: 
naval  campaigns  and  air  battles  plav 
only  an  incidental  part  of  these  pages. 

The  great  decisions  deal  with  manv 
of  the  echelons  of  command — the 
decisions  rif  chiefs  of  state  on  grand 
strategy;  the  decisions  of  theater 
commanders;  the  decisions  of  general 
staffs  and  combined  chiefs  of  staff: 
the  decisions  of  corps  commanders: 
and.  with  decisions  made  by  our 
enemies.  Earl  F.  Ziemke  has  con¬ 
tributed.  “The  German  Decision  to 
Invade  Norwav  and  Denmark;”  Louis 
M(  irton.  “The  Decision  to  Withdraw 
to  Bataan,”  “The  Basic  Concept  of 
Allied  Strategy  in  World  War  H.'* 
“The  Decision  to  Use  the  Atomic* 
Bomb”  and  “Japan’s  Decision  for 
War.”  Also  included  are,  “General 
Clark  s  Decision  to  Drive  on  Rome,” 
by  Sidney  T.  Mathews;  “OVERLORD 
versus  the  Mediterranean  at  the 
(  airo-Tehran  Conferences,”  bv 
Richard  M.  Leighton  and  “The  Deci¬ 
sion  to  Halt  at  the  Elbe,”  by  Forrest 
C.  Pogue. 


THE  MILITARY  LEGACY  OF  THE 
CIVIL  WAR:  THE  EVROPEAIS  IIS- 
HERITAISCE,  by  Jay  Luraas,  The 
llnirersity  of  Chicago  Press,  Chicago, 
1959.  253  pages,  $5.95, 

The  Civil  War  was  a  total  war,  the 
first  since  the  days  of  Napoleon,  and 
the  first  greal  war  to  be  fought  with 
the  tools  and  weapons  of  the  Indus¬ 
trial  Revolution.  European  military 
observers,  primarily  Prussian,  British 
and  French,  traveled  to  America  to 
w  itness  the  W  ar  betwc*en  the  States. 
Each  of  the  major  European  powers 
had  reasons  for  interest  in  military 
affairs.  Besides  })roviding  a  testing 
ground  for  new  weapons,  the  Civ'il 
War  was  a  w  ar  of  improvisation  since 
equipment,  strategy  and  logistics,  had 
to  be  adai)ted  to  fit  unique  conditions. 
The  enormous  distances  involved,  for 


example,  led  to  the  first  military  use 
<d  railroads.  1  he  long-range  breech 
loading  riflc‘s  and  artillery  made  or¬ 
thodox  column  formations  and  cav¬ 
alry  shock  tactics  no  longer  feasible; 
such  weapons  created  the  need  for 
increased  mobility,  the  strategy  of  the 
“indirect  approach,”  the  extensive 
use  of  mounted  infantry  and  the 
elaboration  of  intrenchments  for  de¬ 
fense. 

Here  is  a  thorough  account  of  these 
observers,  of  why  they  came  to  view 
the  American  campaigns,  of  what 
they  wrote,  of  what  their  armies 
learned  from  the  reports,  and,  ulti¬ 
mately,  of  the  military  influence  of 
the  Civil  War  on  subsequent  warfare 
and  on  later  European  military  the¬ 
orists. 

“We  have  looked  at  the  Civil  War 
through  everything  except  a  foreign 
soldier’s  binoculars,”  writes  Jay 
Luvaas.  “and  through  those  binoc¬ 
ulars  the  view  is  different.  We  may 
know'  a  great  deal  about  Gettysburg, 
but  we  have  not  yet  watched  the  battle 
beside  the  Prussian  Major  Justus 
Scheibert  or  followed  a  French  mili¬ 
tary  team  through  the  Wilderness.” 


FREQVEISCY  RESPOISSE  FOR  PROC¬ 
ESS  COiSTROL,  edited  by  Wm.  !. 
Caldwell,  Geraldine  A,  Coon  and  Leslie 
M,  Zoss,  McGraw-Hill  Book  Company, 
Inc,,  ISew  York,  1959,  400  pages, 

$11,50, 

k  undamental  methods  of  frequency 
response  and  their  application  to  the 
analysis,  testing  and  design  of  process 
control  systems  are  presented  in  this 
book. 

Distance-velocity  lag,  linear  lag, 
and  stability  considerations  are  given 
careful  attention  in  the  theory  sec¬ 
tion  of  the  book.  Methods  of  analysis 
are  presented,  with  emphasis  on  the 
damped  response  method,  llie  cover¬ 
age  of  controller  responses  includes 
control  charts  for  a  variety  of  re¬ 
sponses.  Results  are  shown  for  varia¬ 
tion  of  process  and  controller  para¬ 
meters.  Closed-loop  performances  are 
explained  and  disturbances  are  dis¬ 
cussed  with  regard  to  their  magnitude 
and  location  in  the  control  loop. 

These  fundamentals  are  applied  to 
actual  process  control  problems. 
Methods  for  calculating  system  time 
constants  are  given,  along  with  use¬ 
ful  material  on  the  presentation  of 
data  and  the  dynamics  of  temperature 
measurement.  Practical  material  is 
provided  on  pneumatic  transmission 
lines.  The  discussion  of  cascaded  sys¬ 
tems  includes  a  method  for  evaluating 
performance.  The  book  also  includes 
a  technique  for  converting  from  step 
to  frequency  response  using  a  desk 
calculator. 
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Personnel  &  Positions 
Available 

As  a  service  to  AFCEA  members,  SIG* 
NAL  will  make  space  available  in  this 
column  for  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions,  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  free  of  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 

employers  are  asked  to  address:  Box . , 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

Fikld  Reprksentative  with  thorough 
knowledge  of  government  procurement 
practices  with  respect  to  R&D  and  pro¬ 
duction  contracts  in  communications 
and  electronics.  Presently  employed  in 
eastern  area,  desires  to  relocate  in 
Florida.  Box  150. 

Cor..  USAFR,  Trial  Attorney  before 
Armed  Services  Board  of  Contract  Ap¬ 
peals  desires  legal  or  executive  posi¬ 
tion  with  national  corporation  engaged 
in  defense  work;  earlier  14  years  gen¬ 
eral  and  corporate  practice.  Former 
Legal  Advisor,  Signal  Corp.  Midwest¬ 
ern  Regional  Office.  Box  151. 

Washington  Representative  with  sev¬ 
eral  years  experience  handling  both 
field  and  contractural  problems.  Fa¬ 
miliar  with  research  and  development 
and  production  work  in  the  coiiimuni- 
cations-electronics  field.  Four  years  at 
present  company.  Box  152. 

Liaison  Representative  Firm  desires 
to  assist  companies  with  Government 
business  by  acting  as  their  Washington 
representative.  Box  153. 

Pi  BLic  Relations  Electronics  Con¬ 
sultant  available  to  do  special  work 
ranging  from  single  prefects  to  plan¬ 
ning  complete  programs.  Experience 
with  electronics  trade  press.  Based  in 
New’  ^  ork  City.  Box  151. 

Industry  Positions 

This  space  will  be  available  each 
month  to  Sustaining  and  Group  Mem- 
l>ers  of  AFCEA  who  wish  to  state  per¬ 
sonnel  n€M‘ds.  Persons  interc'sted  should 
reply  directly  to  company. 

Section  Head,  C()mm unications  (039- 
231-053A):  To  direct  a  group  respon¬ 
sible  for  the  conception  of  satellite 
and  space  communications  systems; 
requires  6  to  10  years’  single  side 
band,  scatter  propagation,  advanced 
modulation  tecliniques.  information 
theory;  B.S.P^.P^  minimum;  advanced 
degree  preferred;  U.  S.  citizen;  oc¬ 
casional  travel;  salary  to  $15,000.  Indi¬ 
cate  position  number  and  submit  resume 
to:  Technical  Personnel  Dept.,  Strom- 
herg-Carlson.  Electronics  Center. 
Rochester  3,  New  York. 

Engineer  I  (099-313-126B  I  :  To  design 
audio  and/or  communications  circuits. 
Will  have  project  resjK)nsihility  for 
packaged  electronic  designs.  B.S.  in 
E.E.  preferred  with  4  years’  experience 
in  transistor  and  general  electronic 
circuit  design.  Salary:  to  $9,500. 
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APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 

1624  Eye  Street,  N.  W,  Washington  6,  D.  C. 

NAME:  . . . . . . . . . . 

fLast  Name)  (Hrst  Name)  (Middle  Name  or  Initial) 

Address  .  .  . 


Firm  or  Military  Installation:  ..  . 

Title:  .  Type  of  Work: 

U.  S.  Citizen  □  or  Citizen  of  .  . 

Type  of  Membership  Desired: 

Full— $5.00  □  Student— $2.50  □  Life— $50.00  □  Allied— $5.00  □ 

Subscription-Non-Member — $7.00  □  Foreign  Mailing — $8.00  □ 

Enclosed  find  $  .  for  annual  dues  for  AFCEA  membership  (or  subscription) 

which  includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 

DATE:  .  .  SIGNATURE: 
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APCHE  (Automatic  Programmed  Checkout  Equip¬ 
ment)  is  a  solid-state,  universal,  high-speed,  highly 
reliable,  compact  general-purpose  tester  designed 
especially  for  automatic  checkout  of  aircraft,  missile 
and  space  systems  and  their  supporting  systems. 
In  its  various  versions  (differing  in  input  media, 
size  and  weight)  APCHE  installations  may  be 
fixed,  mobile,  airborne  or  submarineborne.  APCHE 
was  designed  and  is  being  produced  as  a  part  of 
RCA’s  ground  support  electronics  subcontract  from 
the  Convair  (Astronautics)  Division  of  General 


Dynamics  Corporation,  prime  contractor  for  the 
ATLAS  Intercontinental  Ballistic  Missile. 

The  system  being  supplied  to  Convair  for  the 
ATLAS  Program  includes  a  console  and  four  rack 
cabinets  providing  both  analog  and  discrete  test 
functions  with  a  resulting  printed  and  GO-NO  GO 
indication.  As  a  product  of  RCA’s  Missile  Elec¬ 
tronics  and  Controls  Department,  Burlington, 
Massachusetts,  APCHE  is  one  of  the  latest  RCA 
developments  in  the  field  of  military  weapon  readi¬ 
ness  equipments. 
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George  at  the  Forge 

The  day  the  mobile  radar  was  delivered  to  Washington  at  Valley 
Forge,  it  was  so  cold  a  man  s  shadow  froze  to  the  ground.  Never¬ 
theless,  the  Father  of  his  Country  managed  to  work  up  a  good  head 
of  steam  when  he  saiv  the  unit. 

*Tdiots!'*  he  stormed.  “If'hy  do  they  send  me  radar  when  tve 
need  food  and  shelter  and  clothing?  What  good  is  it?'  Does  it  have 
Bomac  tubes?”* 

”No  sir,”  his  orderly  shivered.  ”It  doesnt  seem  to  have  any 
tubes  at  all.  But  it  might  make  a  nice  warm  fire.” 

“/  was  thinking  the  same,”  Washington  said.  And,  without 
another  word,  he  went  and  got  a  little  hatchet  and  chopped  and  chopped. 


The  wind  blew  and  the  chips  flew.  Soon,  the  installation  ivas  reduced 
to  kindling. 

“  That's  more  like  it,  ”  the  General  said  when  he  ivas  done.  ”Now, 
ij  someone  will  hand  me  a  match  . . .” 

But  he  never  finished  the  sentence.  The  ice  on  which  he  was 
standing  suddenly  gave  ivay,  and  he  disappeared  into  the  frigid  water. 

^General,  general  are  you  all  right?”  the  orderly  asked  as  he 
fished  him  out. 

”Tm  afraid  so ,”  Washington  said.  ''But  you'd  better  put  a  sign 
here  to  warn  the  others.” 

So,  that  was  why  the  Jamous  sign  was  put  up  —  the  sign  you 
can  see  today  when  you  visit  Valley  Forge.  You  know  the  one. 

It  reads  ''George  Washington  slipped  here.” 


-■  A  4^  .  ,  'MX.  ■  .  J. .. 
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Offices  in  major  cities-  Chicago  •  Kansas  City  •  Los  Angeles  •  Dallas  •  Dayton  •  Washington  • 
Seattle  •  San  Francisco  •  Canada:  R-O-R  Associates  Limited,  1470  Don  Mills  Road,  Don  Mills, 
Ontario  •  Export:  Maurice  I.  Parisier,  741-745  Washington  St.,  N.  Y.  C.  14,  N.  Y. 


